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i INTRODUCTION 


This is the thirty-fourth annual report of the 
Atomic Energy Control Board. 


The Board was established in 1946 by the Atomic 
Energy Control Act (RSC 1970 cA19) and is the 
federal regulatory agency responsible for the 
health, safety, and national and international 
security aspects of prescribed substances, 
equipment and nuclear facilities. 


It reports to Parliament through a designated 
Minister, currently the Minister of Energy, 
Mines, and Resources, the Honourable Marc 
Lalonde, and is a departmental corporation 
(Schedule B) within the meaning and purpose of 
the Financial Administration Act. 


The following legislation is administered by 
the Board: 


The Atomic Energy Control Act 
(RSC 1970 cAl9); 

The Nuclear Liability Act. 
CRS Geo Or c29 em (lis ersupp))) 


2 BOARD MANDATE AND OPERATION 


Under the Atomic Energy Control Act the Board 
is constituted and empowered to be the 
regulatory body to control the development, 
application and use of atomic energy, both 
through the authority of the Act and through 
regulations approved by the Governor-in- 
Council. 


It achieves this control by means of a 
comprehensive licensing system that covers all 
dealings in prescribed atomic energy substances 
and equipment, to assure that such substances 
and equipment are utilized with proper 
consideration of health and safety and of 
national and international security. The 
Board's licensing system is administered with 
the co-operation of other federal and 
provincial government departments in the areas 
of health, environment, transport, labour and 
others. 


Current regulations require that any person or 
Organization wishing to mine, refine, process, 
Or use prescribed substances; export such 
substances or items; operate a facility for the 
production of deuterium oxide (heavy water), or 
nuclear energy (which includes all phases of 
the nuclear fuel cycle), is required to obtain 
a licence from the Board. Before issuing a 
licence the Board requires, from the person or 
Organization, sufficient information to show 
that required health and safety standards will 
be met and maintained and that any wastes will 
be managed in a satisfactory manner. In 

order to exercise its regulatory role the Board 
defines standards that must be met; assesses 
potential licensees' capabilities to meet these 
Standards and to assure their maintenance; and, 
Once a licence is issued, carries out 
compliance inspections to ensure that its 
requirements are continually met. 


In reviewing an application to construct or 
operate a nuclear facility the Board requires a 
proponent to demonstrate that the facility can 
be built and operated without an undue hazard 
to the health and safety of individuals or an 
undue impact on the environment. Review of 
information submitted in support of an 
application for a licence involves experts both 
from the Board staff and often from other 
government departments. This review continues 
throughout the design and construction of a 
facility. 


When the five-member Board is satisfied that 
the proposed facility complies with regulatory 
requirements, and will be operated in an 
acceptably safe manner, a licence for the 
facility is issued. 


The control of prescribed substances and 
equipment provides assurance that Canada's 
national policies and international commitments 
relating to the non-proliferation of nuclear 
explosives are met. This is effected by 
licence conditions and by controlling the 
import and export of such substances and 
equipment in co-operation with other federal 
government agencies, according to safeguards 
policies enunciated by the Canadian government 
in December 1974 and December 1976. 
International safeguards provisions of the 
Non-Proliferation Treaty are administered under 
a safeguards agreement which provides for the 
inspection of Canadian nuclear material by the 
International Atomic Energy Agency. 


Although the Atomic Energy Control Act empowers 
the Board to award grants for atomic energy 
research, responsibility for university 
research was turned over to the National 
Research Council on 1 April, 1976, and since 
then the Board has concentrated on contracted, 
mission-oriented research and development in 
support of its regulatory activities. 


3 ORGANI ZATION 


The Atomic Energy Control Board consists of 
five members. One of these members is 
appointed President and Chief Executive Officer 
of the Board and is the only full-time member. 
The President of the National Research Council 
of Canada is an ex officio member of the 

Board. 


During the reporting period the Board members 
were: 


Mr. J.H. Jennekens 
President of the Board 
(Appointed 29 December, 1978) 


Dr. W.G. Schneider 

President 

National Research Council of Canada 
Ottawa, Ontario 

(ex officio) from 1 September, 1967 
until 30 May, 1980; then succeeded by; 


Dr. Larkin Kerwin 

President 

National Research Council of Canada 

Ottawa, Ontario 

(ex officio, on his appointment as 
President NRC 1 June, 1980) 


Miss S.O. Fedoruk 

Director of Physics Services 
Saskatchewan Cancer Foundation, and 
Professor of Oncology 

University of Saskatchewan 
Saskatoon, Saskatchewan 

(First appointed 1 May, 1973) 


Mr. J.L. Olsen 

President and Chief Executive Officer 
Phillips Cables Limited 

Brockville, Ontario 

(First appointed 20 February, 1975) 


Professor P. Marmet 

Professor of Physics 

Université Laval 

Québec, Québec 

(First appointed 1 December, 1979) 


The Board wishes to record its appreciation for 
the valued contribution made by Dr. Schneider 
during his 13 years of service as a member. 
That period saw many changes in magnitude of 
regulatory responsibility, and Dr. Schneider 
continually provided judicious advice and 
direction for meeting these. 


The Board staff organization is shown in Annex 
I. It comprises the President's Office, the 
Directorate of Reactor Regulation, the 
Directorate of Fuel Cycle and Materials 
Regulation, the Directorate of Regulatory 
Research, and the Planning and Administration 
Branch. 


The organization is augmented by two internal 
committees: a Management Committee which 
provides advice to the President on 
administrative and operational matters, and 
acts for the President during his absence, or 
vacancy in that office; and a Policy Advisory 
Committee, which develops and presents policy 
recommendations to the President. 


The President's Office embraces the 
staff functions of the Board Secretariat 
which includes the Office of Public 
Information and the Library; the special 
advisers to the Board: legal, medical, 
science, and official languages; and a 
newly formed "Orientation Centre". This 
centre is independently financed and has 
been set up to train and advise 
personnel from foreign regulatory 
agencies concerning matters relating to 
the safety of CANDU nuclear power plants 
outside Canada. 


The Directorate of Reactor Regulation is 
responsible for safety evaluation, licensing 
and compliance monitoring of all nuclear power 
plants, research reactors, and accelerators and 


also for detailed specialist safety evaluation 
of all nuclear facilities. In addition it is 
responsible for the development of standards 
for construction and quality assurance for all 
nuclear facilities. It is also responsible for 
the testing of the competence of power reactor 
operators by means of examinations. 


The Directorate of Fuel Cycle and Materials 
Regulation is responsible for safety 
evaluation, licensing and compliance monitoring 
of uranium mines, refineries and conversion 
plants, nuclear fuel fabrication plants, heavy 
water plants, waste management facilities for 
radioactive waste, and use of radioisotopes. 
It also provides laboratory and inspection 
services for Board activities, and it is 
responsible for the implementation of domestic 
and international nuclear materials safeguards 
programs, and programs within the 
responsibility of the Federal-Provincial Task 
Force on Radioactivity. 


The Directorate of Regulatory Research is 
responsible for the management of the 
mission-oriented research program designed to 
provide information for use in the Board's 
regulatory activities. It is responsible also 
for the production of regulatory documents, for 
the assessment of radiation hazards and 
protection programs for licensed activities, 
and for the development of related standards 
and guidelines. 


The Planning and Administration Branch provides 
centralized administrative support functions 
such as office services, registry, internal 
security, personnel and finance, and provides 
advice to the Board on policies and on matters 
of interdepartmental and intergovernmental 
import. 


At the end of the period the establishment was 
202; twelve of these positions were not filled 
at the time. Most staff are located in Ottawa, 
Ontario. Twenty-two staff members are based on 
site or in regional offices as will be 
described later in this report. 


In addition to its own staff of technical 
experts the Board benefits from advice from 
other federal organizations such as the 
Radiation Protection Bureau of the Department 
of National Health and Welfare, and from 
provincial government departments who also 
assist it with its compliance inspection. 


The Board has established three advisory 
committees dealing respectively with 
radiological protection, nuclear safety, and 
security. The membership of the first two 
committees (which met three and six times, 
respectively, during the reporting period) is 
entirely from outside the Board and is shown in 
Annex II. While secretariat services are 
provided by the Board, the secretary is not a 
member of the committee. The membership of the 
security committee (a Subcommittee on Nuclear 
Security formed under the federal government's 
Security Advisory Committee), in addition to 


four Board staff members, consists of 
representatives of the Department of External 
Affairs, RCMP, Atomic Energy of Canada Ltd., 
the Department of National Defence, and the 
Solicitor General. It met four times during 
the period. 


Advisers, inspectors, and committees not only 
provide a more extensive and specialized 
advisory and inspection resource, but also 
facilitate intergovernmental and 
interdepartmental co-operation in areas of 
interest to the Board. 


During the reporting period staff effort was 
expended in the following proportions: 


Regulatory activities 64. 8% 
Mission-oriented research 3.9% 
Safeguards 6.9% 
Information Services 5.7% 
Radioactivity clean-up 4.1% 
Orientation Centre 1.0% 
Administrative support 13.6% 


The time spent on regulatory activities was 
distributed as follows: 


Power reactors 37.0% 
Research reactors and 29% 
accelerators 
Uranium mines and mills 8.8% 
Waste management 5.6% 
Fuel fabrication ASS 
Heavy water plants 2.63 
Prescribed substances Ws a 
(including radioisotopes) 
Transportation 5.3% 


General (including standards) 16.3% 


Of this time, 24.0% was for compliance 
monitoring. 


4 LEGISLATIVE AND LEGAL MATTERS 


In the interim since a Bill presenting the 
Nuclear Control and Administration Act passed 
first reading in November 1977 (and died on the 
order paper in the Spring of 1978), the Board 
has made a number of changes to its regulatory 
program under the existing Atomic Energy 
Control Act. These changes concern, among 
other subjects, public access to licensing 
information; provision of a public documents 
room in the Ottawa head office; development of 
a joint federal-provincial regulatory process 
in respect of nuclear facility siting and 
operation; the opening of one regional office 
and the planning of others; the establishment 
of an analytical laboratory; and the initiation 
of a major revision of the Atomic Energy 
Control Regulations where needed. Some of 
these subjects will be further referred to in 
appropriate sections of this report. 


Although certain aspects of Board operation 

clearly need amended legislation in order to 
achieve changes, for instance the matters of 
increasing the number of Board members and of 


toughening the penalties for contravening or 
failing to observe the provisions of the Atomic 
Energy Control Act or its Regulations, the 
Board is not, at the time of writing, working 
towards new legislation. The thrust of the 
Board in early 1981 is to strengthen its 
Regulations relating to the controls over 
worker and public health and safety. 


The Nuclear Liability Act assigns to the Board 
the responsibility for the designation of 
nuclear installations and the prescription of 
the related insurance coverage under the Act. 
Annex III gives the current prescribed amounts 
of coverage. 


5 REGULATION OF NUCLEAR FACILITIES 


The Board regulates, by licensing, all nuclear 
facilities that are associated with the nuclear 
fuel cycle, and in addition, research reactors 
and particle accelerators, which are also 
defined as nuclear facilities. 


The nuclear fuel cycle encompasses those 
operations that are essential to the production 
of power by the fission of uranium in power 
reactors and includes the management of the 
radioactive wastes that are produced at each 
stage of the cycle. 


These operations are: 


- Mining and milling of uranium ore; 

- Refining of uranium concentrate to produce 
uranium dioxide (UO) for domestic 
reactors and uranium hexafluoride (UF6) 
for export; 

- Fabrication of UO; into pellets and 
production of fuel bundles; 

- Production of heavy water necessary as a 
neutron moderator and coolant in the CANDU 
power reactor; 

- Operation of power reactors; 


Sections 5.1 to 5.7 which follow describe the 
activities the Board carries out to regulate 
the facilities associated with these operations 
and particle accelerators. 


5.1 URANIUM MINES AND MILLS 


While exploration for uranium and thorium is 
not regulated by the Board, Regulations require 
that a permit be obtained when the ore grade 
exceeds 0.05% and it is intended to remove more 
than 10kg of uranium or thorium in any one 
calendar year. If only surface removal is to 
be carried out an Ore Removal Permit is 
required. Where extensive stripping, work 
shafts, and drifting into an ore body could 
occur an Underground Exploration Permit is 
required. In order for a mine or mill to be 
developed and operated application must 
initially be made to the Board for approval to 
site, construct, and finally operate under a 
Mine Facility Operating Licence. 


As with all applications for nuclear facility 
licences Board staff evaluate and assess the 
methods of construction, operating and safety 
procedures, and other steps that the applicant 
proposes to adopt to ensure that acceptable 
standards are met for the protection of the 
health and safety of the worker and public, and 
of the environment. This process is done in 
consultation with other federal and provincial 
regulatory agencies that have an interest in 
the application. In addition to these 
measures, the Board, before issuing a licence, 
Must be satisfied that the prospective licensee 
has acceptable plans for measures to be taken 
to maintain that protection when the mine, 
mill, and its tailings management facility is 
shut down. 


Uranium ore occurs in many areas of Canada but 
it is only in Ontario and Saskatchewan that 
there is full scale exploitation of ore bodies. 
In Saskatchewan, Phase I of the Cluff Lake 
development of Amok Ltd. was licensed to start 
operations. Another mine in Saskatchewan, Lake 
Cinch (Cenex Ltd.) ceased operation and its 
licence expired. This maintains the number of 
mines licensed to operate at nine (five in 
Ontario and four in Saskatchewan). 


During the period the following licensing 
actions were taken (details in Annex IV): 


Va a he eo 


Licence renewal or extension 14 1 
Licence condition(s) changed 3 10 
New licences issued 
Ore Removal Permit 3 il 
Underground Exploration ih 4 
Permit 
Mine Operating Licence i 2 
4 i 
7 7 
2 2 
9 9 


5.2 URANIUM REFINING AND CONVERSION 
FACILITIES 


Licences in effect 
Ore Removal Permit 
Underground Exploration 
Permit 
Construction Approval 
Mine Operating Licence 


Uranium concentrate (yellowcake) produced from 
Canadian mines is refined at the Eldorado 
Nuclear Ltd refinery at Port Hope, Ontario. 
This plant is licensed to produce uranium 
dioxide (UO) and uranium hexafluoride 

(UF¢). UOz is used as a fuel for the CANDU 
reactors and UF¢ is exported to countries 
which use it for the manufacture of enriched 
fuel. 


A plant in Alberta, ESI Resources Ltd., is 
licensed to remove uranium from phosphate rock 
feed stock before conversion of the rock to 
fertilizer. 


During the year an operating licence was issued 
to the Saskatchewan Research Council for the 
Operation of a pilot plant for processing small 
quantities of uranium ore from Saskatchewan 
deposits. 


As a result of Eldorado Nuclear Ltd.'s 
initiatives concerning the siting of a proposed 
new refinery in Ontario, Board staff spent 
considerable time reviewing the plans for this 
refinery and attending public meetings relating 
to the siting. The proposed location is now 
Blind River, Ontario. 


In addition to the new refinery at Blind River, 
Eldorado Nuclear Ltd. proposes to expand its 
UF, Capacity at Port Hope and has made 
application for site acceptance. In its 
consideration of this application the Board is 
also reviewing the overall management of waste 
in the Port Hope area resulting from the 
refinery operations. 


In a separate action the Board has directed 
Eldorado Nuclear Ltd. to prepare a plan to 
decommission and restore its Port Granby waste 
Management site for unrestricted use. This 
plan is to be fully implemented by 1990. 


Licensing actions during the period were 


(details in Annex V): 
ieee eae 

3 1 

al 

1 
0 
2 
0 


Licence renewal or extension 
Licence condition(s) changed 
New licences issued 
Operating 1 
Construction Authorizatio 0 
3 
0 
For the production of CANDU fuel, uranium 


Licences in effect 

Operating 

Construction Authorization 
dioxide powder is pressed, sintered, and 
machined into hard, dense, cylindrical pellets. 
These pellets are then loaded and sealed into 
Zircaloy tubes which are assembled into 
clusters known as fuel bundles. 


5.3 FUEL FABRICATION FACILITIES 


During the period, a plant in Ontario was 
decommissioned and a total of five facilities 
are now licensed for fuel fabrication. Of 
these, three are in Ontario - one pellet plant, 
One bundle assembly plant, and one fully 
integrated (pellet and bundle) plant. There is 
one bundle plant in Quebec and an integrated 
plant in New Brunswick. 


Routine compliance and monitoring and 
performance assessment before licence renewal 
indicated good operation. There were no 
significant events requiring special attention. 


During the period the following licensing 
actions were taken (details in Annex V): 


ss cire 


1 
Licence renewal or extension & 6 
Licence condition(s) changed il 8 
New licences issued 
Operating 0) 0 
Construction Authorizatio 0 0 
Licences in effect 
Operating 5 
Construction Authorization 0 
5.4 HEAVY WATER PLANTS 
Although the production of heavy water does not 
present radiological hazards, the process uses 
large quantities of hydrogen sulphide gas which 
is highly toxic. It is essential that heavy 
water plants are well engineered, constructed, 


operated, and maintained to contain the gas and 
provide adequate safety and emergency systems. 


At the present time there are four heavy water 
plants licensed to operate, two in Nova Scotia 
and two in Ontario. In addition there are two 
partly constructed plants, one in Ontario and 
one in Quebec, in a mothballed state. 


At the Bruce B plant, difficulties arising from 
the piping design were corrected by changes 
which the Board approved, permitting re-start 
of production after modifications had been 
Made. However, during re-start, excessive 
stress was caused to some sections of piping 
and the plant was closed down for inspections 
and analyses. The Board granted permission to 
start up again after reviewing and approving 
the results of the inspections and analyses. 


During the period the following licensing 
actions were taken (details in Annex VI): 


1980/81) 1979/80 


2 3 
0 2 
0 0 
3 3 
2 2 


Licensing Action 


Licence renewal or extensio 
Licence condition(s) changed 
New licences issued 


Licences in effect 
Operating 
Construction Approval 


5.5 NUCLEAR REACTORS 


The Board licenses all nuclear reactors 
including, in addition to reactors for 
production of electrical power, research 
reactors and subcritical assemblies. 


The Douglas Point reactor continues to be 
restricted by the Board to 70% of full power 
until the effectiveness of the modified 
emergency core cooling system has been 
demonstrated by analysis. 


The Gentilly-I reactor continues to be 
restricted to a shutdown state (at the request 
of the owner). 


The licence for the Bruce A generating station 
was again renewed for 88% thermal power, a 
level which normally permits 100% of electrical 
output. During this period a request was 
received to permit operation at 100% thermal 
power. The additional power would be used to 
generate steam for the heavy water plants. A 
decision on this request has not been reached. 


The effectiveness of the emergency core cooling 
systems at existing plants continues to be a 
subject receiving considerable attention. 
Re-analysis has been required to reflect the 
results of experiments conducted during the 
reporting period and this has been received. 


The Saskatchewan Research Council (a provincial 
government organization) purchased a SLOWPOKE-2 
research reactor from AECL and operation of the 
reactor has started with the approval of the 
Board. 


Board staff continue to review the design, 
construction and operation of reactors. 
Permanent on-site inspectors remain at all 
major reactor sites to confirm compliance with 
conditions of approvals and licences. These 
inspectors are supported by specialists from 
the Ottawa office as required. Staff also 
continue to review training programs for power 
reactor operators testing the knowledge of key 
operations staff through a series of 
examinations. 


During the period the following licensing 
actions were taken (details in Annexes VII and 
Watt ))s 


aie 


Licence renewal or extension 3 10 
Licence condition(s) changed 2 ali 
New licences issued ah 0 


Licences in effect 
Operating: 
Power Reactors 
Research reactors and 
Subcritical assemblies 
Construction approval 


5.6 PARTICLE ACCELERATORS 


A particle accelerator is a machine which 
generates and controls a beam of sub-atomic 
particles. This beam is produced by electrical 
and magnetic fields and is used to bombard a 
target to produce ionizing radiation for 
research, medical, analytical, or industrial 
purposes. 


Installation and operation of those machines 
capable of producing atomic energy require a 
licence from the Board. 


During the period the licences for accelerators 
at Atomic Energy of Canada Ltd. (AECL) 
establishments were replaced by a Site Licence 
covering all licensable activity on the site. 


Approval was given to the University OFMBELELSN 
Columbia for the construction of a 42 MeV 
cyclotron. 


At present there are 42 licences, covering 43 
accelerators. 


5.7 RADIOACTIVE WASTE MANAGEMENT 


Radioactive wastes are generated at all stages 
of the nuclear fuel cycle and through the use 
of prescribed substances. The radioactive 
content of wastes is variable depending on the 
source. 


While spent reactor fuel is highly radioactive 
it is produced in relatively small volumes and 
is safely stored under water at reactor sites. 
This storage is regulated under the reactor 
operating licence. Research is currently being 
carried out by AECL Research Company to 
determine a suitable means of disposing of 
spent fuel waste in deep geological 
repositories and Board staff are developing 
criteria and guidelines for this method of 
disposal. 


Reactor wastes other than spent fuel wastes are 
stored in concrete vaults which are licensed 
separately from the reactor. 


While uranium mill tailings contain low levels 
of radioactivity, they are produced in large 
quantities. The management of these tailings 
is regulated as part of the mine operating 
licence. Tailings are now being managed 
adequately in the short-term during the mill's 
operation and long-term or post-operational 
questions are being addressed. Board staff are 
developing criteria for close-out of tailings 
facilities. 


Other low-level wastes from the fuel cycle and 
the use of prescribed substances are being 
managed at waste management facilities licensed 
by the Board or in accordance with practices 
specified in licences. 


A major problem is the storage or disposal of 
contaminated soil and abandoned radioactive 
material not associated with activities 
licensed by the Board but resulting from 
activities carried out in the past. Studies 
are being carried out towards the establishment 
of regional waste management sites that would 
be capable of taking this waste as well as 
other low level waste from licensed 

operations. 


Construction Approvals were given for 
extensions to the Waste Management Facilities 
(for other than spent fuel) at Bruce Nuclear 
Power Development (Site 2) and at Gentilly 1 
Nuclear Power Station. 


During the period the following licensing 
actions were taken (details in Annex IX): 
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Licence renewal or extension 

Licence condition(s) changed 

New licences issued 

Operating 

Construction Authorization 

Licences in effect 
Operating 
Construction Authorization 
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6.1 PRESCRIBED SUBSTANCES AND RADIOISOTOPES 


6 REGULATION OF NUCLEAR MATERIALS 


Subject to minor exceptions any person wishing 
to own, use or sell a prescribed substance (as 
defined in the Regulations) must first obtain a 
licence. This is only issued by the Board when 
it is satisfied that the substance will be used 
and disposed of safely. 


Two types of licence are issued: prescribed 
substance licences, of which there are 46 in 
effect, covering uranium, thorium, and heavy 
water; and radioisotope licences covering 
certain radioisotopes. 


Radioisotopes are widely used in medicine, for 
diagnostic and treatment purposes, and in 
industry for radiography, gauging, static 
elimination and oil well logging. Licences are 
generally needed for such uses. A common use, 
in consumer products such as smoke detectors 
and watches, is generally exempted by the Board 
from licensing because of the minute quantities 
employed. 


As of 31 March, 1981 the following licences 
were in effect: 


Type of user No. of Licences 
1980/81 1979/80 


Hospitals and other 
medical institutions 
Universities and other 
educational institutions 

Governments 

Commercial 
Oil well logging 
Radiography 
Gauging 
Static eliminators 
Suppliers 
Others 


4537 4538 


During the period 15 types of smoke detector 
and two types of luminous digital watches were 
exempted from licensing. 


As with nuclear facilities, when the Board 
issues a radioisotope licence it specifies the 
conditions that must be met by the user and it 
carries out an inspection program to check 
compliance by the licensees. During the period 
1125 inspections were carried out, including 
inspections made prior to issuing a licence. 


A number of violations of licence conditions or 
Regulations were investigated. These included 
29 instances in which workers' dosimeters 
indicated radiation doses in excess of the 
statutory limits. It was concluded in 16 of 
these that the dose was not received by the 
worker, and so could be discounted. Among the 
remaining 13 cases of personal "overexposure", 
the highest dose of whole body radiation 
recorded during the period was 0.31 sieverts 
(3 rem). 


Sometimes violations do not immediately result 
in high radiation doses. This was the case in 
four of the most serious instances 
investigated, two of which resulted in the 
Board laying charges pursuant to the Atomic 
Energy Control Act and two of which resulted in 
the Board suspending the licence issued for the 
use of radioactive material. One of the court 
cases arose from failure on the part of the 
licensee to report the loss of a radioactive 
source, and the other (still in progress at the 
end of the reporting period) concerns 
allegations about unlawful transfer of 
material. In one of the licence suspension 
cases, the company operating a large irradiator 
(used for sterilizing medical goods) had failed 
to retain adequately trained personnel and to 
maintain the irradiator's safety systems in 
accordance with its licence conditions. The 
other instance of licence suspension involved a 
company engaged in oil well logging operations. 
That company had failed to supply adequately 
secure storage facilities, had supplied 
unlicensed companies with radioactive material, 
and had allowed its premises to become severely 
contaminated with radioactive material. 


6.2 TRANSPORTATION OF RADIOACTIVE MATERIALS 


Testimony was given by Board staff before the 
Parliamentary Committee on Transportation 
during deliberations on the Transportation of 
Dangerous Goods Act. Discussions have 
continued with Transport Canada officials 
concerning the responsibilities of the two 
agencies respecting the transportation of 
radioactive materials, and a resulting 
interdepartmental memorandum of understanding 
has been drafted. 


There was extensive participation by Board 
staff in the review started by the 
International Atomic Energy Agency of its 
recommendations relating to the safe transport 
of radioactive material. This review process 
is scheduled to result in the publication of 
revised international requirements for 
transportation in 1983. 


An incident at Toronto International Airport 
was investigated where drums of uranium ore 
samples, en route by air from a uranium mine in 
Saskatchewan to Europe, leaked inside the 
aircraft. It was subsequently determined that 
the passengers and crew had not been at risk. 
Nevertheless, because the accident occurred as 
the direct result of improper packaging, the 
company's authority to export was suspended 
until it was able to assure the Board that 
proper procedures were in place to prevent a 
recurrence. 


Fourteen other occurrences were investigated in 
which shipments went astray, packages fell off 
vehicles, improper labelling was used, or the 
vehicles carrying the prescribed substances 
were involved in accidents. None of these 
incidents caused any significant radiation 
exposure to any person. 


7 COMPLIANCE MONITORING 


An important activity of the Board is to ensure 
that once a licence has been issued to a 
person to operate a nuclear facility, or to use 
Or possess a prescribed substance, that person 
complies with the conditions of the licence and 
with the requirements of the Regulations. 


This is accomplished in five ways: 


(a) There are 13 Board staff members located at 
nuclear power reactor sites and one in the 
Elliot Lake mining area. Their full-time 
role is to carry out inspections and 
Maintain constant surveillance over the 
licensed facilities. 


(b) A regional office, now in its third year of 
operation, at Mississauga, Ontario, has a 
staff of three inspectors who carry out 
inspections in Southern Ontario. 


(c) Board staff, based at Head Office, visit 
licensees across Canada to carry out 
inspections. In addition to full-time 
inspectors attached to the Compliance 
Services and Laboratories Division of the 
Board, staff from other divisions involved 
in regulatory activities also carry out 
inspections. 


(d) The Board appoints members of provincial 
government departments to act as inspectors 
for the Board to assist it in its 
compliance programs in their particular 
province. 


(e) It is also a requirement of licensees that 
they make periodic reports to the Board and 
report any abnormal occurrences. 


At the end of the reporting period 120 persons 
held appointment as Board inspectors compared 
to 157 a year ago. Of these, 44 are Board 
employees and 76 are employees of various 


provincial government departments or ministries 
that act for the Board. These employees of 
other government organizations are appointed 
pursuant to the Regulations and have regular 
duties within their own organizations; their 
responsibilities as Board inspectors are part- 
time. The reduction in the number of persons 
appointed as inspectors reflects a decision by 
the Board to appoint, in the case of its own 
staff, only those who need to have the full 
powers of an inspector. However, other members 
of Board staff carry out inspections as part of 
their routine duties. 


To support the compliance and the radioactivity 
clean-up programs, the Board Maintains a 
laboratory in Ottawa which has the capability 
of carrying out radiochemical analyses of 
samples taken during inspections as well as 
other analyses that might be required but which 
might not be readily available elsewhere at 
short notice. The laboratory processed 
approximately 2600 samples submitted in the 
course of inspections. These required about 
5000 measurements. 


8 REGULATORY RESEARCH AND DEVELOPMENT 


Since 1976, when the responsibility for 
university research was turned over to the 
National Research Council, the Board has 
concentrated only on research and development 
that is mission-oriented in support of its 
regulatory activities. 


8.1 CONTRACT RESEARCH 


The objective of the Board's mission-oriented 
research program is to expand the Board's 
sources of independent advice and supporting 
information that it needs to carry out its 
regulatory functions without complete reliance 
on the industries being regulated. Where 
appropriate, joint programs are undertaken with 
other government departments or agencies in 
order to obtain maximum value for money 
expended, and to benefit from liaison with 
other research organizations. A major part of 
the funding is devoted to the development of 
the methodology and equipment for safeguarding 
nuclear facilities of Canadian origin. 


The program is structured to cover the impact 
of all aspects of the nuclear fuel cycle and 
materials on man (Health Effects), the pathways 
to man (Environmental Processes), and sources 
of concern to man (Risk and Safety Evaluation). 
In addition it covers projects that are aimed 
at assisting with streamlining of the 
regulatory system (Regulatory Documents 
Development) and those associated with 
safeguarding nuclear facilities and materials 
(Special Safeguards). 


The two major objectives of the Health Effects 
program are the improvement of standards for 
radiological exposure and dose limits, and the 
more accurate detection and monitoring of 


_ 


radioactivity. The former objective is being 
pursued by projects such as an epidemiological 
study of radiologically induced lung cancer in 
miners and a study on the effects of alpha 
emitters in producing lung cancer. The latter 
involves the development of a personal 
radon/thoron daughter dosimeter and an in-vivo 
body counter for monitoring radiation in 
exposed workers. 


In the area of Environmental Processes the work 
is directed towards the assessment of the 
potential radiation dose to humans which 
results from the operation of nuclear 
facilities. To do this, it is necessary to be 
able to predict the rate and the routes by 
which radionuclides can move through the 
environment. Initially, work is being 
concentrated on movements of radioactive waste 
from existing mine tailings areas and from deep 
geological disposal facilities currently under 
consideration. Most of the projects have been 
directed towards identifying the likely 
mechanisms by which radionuclides may be 
released to the environment and the methods by 
which these releases can be controlled. Much 
of the environmental information that has been 
generated is of interest to agencies other than 
the Board and, where possible, cost sharing of 
contracts has been arranged. Also, seed money 
from the Board initiated a four-year 
government/industry program to study the 
removal of suspended radium from uranium mill 
effluents. 


The Risk and Safety Evaluation program includes 
studies of the risks posed by activities within 
the nuclear fuel cycle to determine those which 
have the greatest impact or uncertainty, thus 
providing guidance on where further effort 
should be expended. Integrated risk 
assessments over the whole fuel cycle are now 
underway. In addition the program includes 
studies which assess the safety of nuclear 
facilities by examining: 


- processes which can initiate accidents (for 
example, projects on pipe failure, 
in-service inspection and on external 
impacts such as tornados, floods, aircraft 
crashes); 


- the post-accident behavior of the system 
(severe accident sequences, rewetting of 
reactor tubes, ultimate containment building 
strength); and 


- the performance of the human component 
(operator training). 


The Special Safeguards program, undertaken 
jointly by the Board and AECL, saw much of the 


preliminary acceptance testing of equipment for 
the 600 MW CANDU facilities completed during 
the year. Commissioning and operating 
procedures for this equipment are being written 
up and installation of the equipment in the 
Point Lepreau generating station is proceeding 
at an accelerated rate in preparation for 
reactor criticality. Development of safeguards 


equipment and schemes suitable for existing 
reactors, such as those at Pickering and Bruce, 
has continued. 


During the year a process for Regulatory 
Documents Development was put in place. Its 
objective is to document regulatory 
requirements in a consistent and comprehensive 
Manner. A major feature of the document 
development process is the inclusion of a 
public consultation stage before a document is 
issued in its final form. In response to a 
Treasury Board Directive, it is now necessary 
for all responsible agencies to evaluate the 
socio-economic impacts of new federal 
regulations dealing with the areas of health, 
safety and fairness. A major research contract 
during the year sought first to define and then 
to test a single methodology for determining 
the cost of regulation which would be suitable 
for all facilities regulated by the Board. 
Approaches to the quantification of benefits 
derived from increased health and safety will 
be the subject of future studies. 


The contracts in each group which were current 
in 1980-81 are listed in Annex X. 


During the year the total amount spent on 
contract research was $2,529,462, in the 
following proportions: 


Health Effects 13% 
Environmental Processes 4% 
Risk and Safety Evaluation 8% 
Regulatory Documents Development 4% 
Special Safeguards 71% 


This was an increase of $623,055 over the last 
fiscal year. 


8.2 RADIATION PROTECTION 


The prime objective of the Board when licensing 
nuclear facilities and users of radioactive 
substances is to protect workers and the public 
from unnecessary or excessive doses of ionizing 
radiation. A small staff of specialists in the 
field of health physics assesses both the 
radiological hazards associated with licensable 
activities, and the radiation protection 
devices and programs established to protect 
against these hazards. Board staff also 
develop standards and guidelines for helping to 
Maintain radiation exposure levels at an 
acceptably low level. 


One major area of effort during the reporting 
period related to changes to the Regulations to 
reflect the 1977 recommendations of the 
International Commission on Radiological 
Protection, taking into account Canadian 
circumstances and the Canadian regulatory 
approach. These changes include the 
implementation of the ALARA concept of keeping 
exposures "As Low As Reasonably Achievable", 
economic and social factors being taken into 
account, as well as the incorporation of the 
"effective dose" concept which accounts for the 
total health risk when the body is exposed 


non-uniformly. Other areas of effort were the 
assistance with a research study on bioassay in 
uranium fuel fabrication plants; a study of the 
significance of exposure to beta radiation in 
uranium mines; drafting of working papers on 
emergency criteria and on regulations for 
consideration by the Board's Advisory Committee 
on Radiological Protection. Board Staff worked 
towards a standard for exposure to silica dust 
in uranium mines and participated in the 
development of standards for the release of 
radioactive substances from nuclear power 
plants, and for the discharge of radioactive 
Materials to surface waters. 


9 SAFEGUARDS AND SECURITY CONTROL OF 
PRESCRIBED SUBSTANCES AND EQUIPMENT 


The Board continued its activities in the area 
of safeguards at both the international and 
national levels. Staff participated in 
meetings seeking an internationally acceptable 
scheme for international control of stockpiles 
of excess plutonium. A variety of legal and 
operational schemes for International Plutonium 
Storage are under consideration. 


In support of Canadian bilateral nuclear 
cooperation activities and in the 
administration of related bilateral agreements, 
Board staff members are regularly included on 
Canadian government delegations and also 
regularly consult with their counterparts in 
other countries. They have participated in 
bilateral safeguards and security discussions 
with representatives of Australia, Argentina, 
Euratom (including some Euratom states), Japan, 
Korea, Sweden, the U.S.A., and Yugoslavia 
during the reporting period, and negotiations 
on new or amended Nuclear Cooperation 
Agreements with the U.S.A. and Australia were 
completed. These latter two agreements came 
into force. 


Members of Board staff were included in the 
Canadian delegation to the Second Conference to 
review the Nuclear Non-Proliferation Treaty. 


The International Atomic Energy Agency has 
established a safeguards field office in 
Toronto, and Board staff members have continued 
to work closely with Agency staff to implement 
safeguards applied at 30 establishments in 
Canada pursuant to the Nuclear 
Non-Proliferation Treaty. Nineteen Agency 
inspectors are now authorized to carry out 
inspections in Canada for the purpose of 
verifying Canadian compliance with obligations 
to use nuclear energy for peaceful purposes 
only. 


On the national level, Board staff have 
continued to exercise control over the export 
of nuclear materials, equipment, and technology 
to ensure that exports were consistent with 
Canadian nuclear export policy. Proposed 
regulations covering physical protection of 
certain nuclear materials and facilities were 
drawn up and made available for public comment. 


These regulations are now approved in principle 
by the Board. 

10 INTERNATIONAL ACTIVITIES 

Board staff participate regularly in activities 
of international organizations in which many 
countries are involved, and in which the 
subjects of concern include safeguards, 
security, health and safety, standards and 
codes. In particular, staff, both as 
representatives of the Board and of the 
Government of Canada, have been closely 
involved in activities of the International 
Atomic Energy Agency concerned with nuclear 
safety standards, and basic safety standards 
for radiation protection; and with the Nuclear 
Energy Agency of the Organization for Economic 
Cooperation and Development working on 
standards and codes for gaseous effluents and 
for radiation protection in mining and milling 
of uranium ores, nuclear installations, and 
waste management facilities. 


The Board also maintains contacts with nuclear 
regulatory agencies in several other countries 
on matters of common concern. Because of the 
existence of power reactors close to the border 
in both countries, Canadian and U.S. 
authorities have met to consider the needs for 
mutual or shared emergency planning. The 
Mississauga chemicals derailment episode which 
was so well handled by local authorities was 
the basis for several discussions in this 
regard with the U.S. Nuclear Regulatory 
Commission, in which the Board participated or 
made the preparatory arrangements. 


Canada has continued to take a leading role in 
the Working Group on Nuclear Power Supplies in 
Space under the Scientific and Technical 
Sub-Committee of the United Nation's Committee 
on the Peaceful Uses of Outer Space. Board 
staff have acted in an advisory capacity to the 
Canadian representatives. 

den RADIOACTIVITY INVESTIGATION AND CLEAN-UP 
In 1976 a Federal-Provincial Task Force was set 
up to expedite the clean-up of the radioactive 
contamination in Port Hope, Ontario. It has 
subsequently expanded its activities to three 
other towns and other locations in Canada. Ten 
federal departments and three provinces are 
represented on the Task Force with the Board 
taking the lead role. For the purpose of the 
clean-up, in addition to those located at Head 
Office, Board staff are located in Port Hope, 
Elliot Lake, and Bancroft, Ontario. 


While most of the contamination in Port Hope 
has been removed or remedied there still remain 
some 200,000 tonnes of contaminated soil in 
open areas. The Task Force is experiencing a 
problem in finding a location to which this can 
be moved for disposal since the Chalk River 
Site has been closed. A contract has been 
awarded for a study on the storage or disposal 


10 


of this material. 


It is expected that the clean-up program will 
largely be completed in 1982. 


At Scarborough, Ontario, radioactive 
contamination was found in soil at a housing 
development that had previously been a farm 
where radium had been stored and processed for 
recovery. Although a survey had been carried 
out in 1975 at accessible places without 
locating any significant contamination, 
radiation measurements carried out by two 
journalism students identified some 
contaminated areas on private properties not 
previously surveyed. Since there are now 
houses on the contaminated land, concern was 
expressed by the public. Investigation has 
shown that there is no short-term risk to the 
residents of the houses and as soon as a 
suitable disposal site can be located the 
contaminated soil will be removed. 


In 1975 a list of 164 sites where radium 
luminous paint had been used was drawn up. 
Some of these sites were investigated at that 
time for contamination. Board staff 
re-examined this list during the reporting 
period and Board inspectors surveyed sites that 
had not previously been investigated. At the 
end of the period there were only eight sites 
on the list that had not been checked. 
Contamination was found at two of the sites 
investigated and this was brought to the 
attention of the property owners concerned. 


Another area where Board staff were involved 
concerned the discovery in the U.S.A. of gold 
rings that were radioactive. Surveys were 
carried out at gold refineries in Canada and a 
service was provided for members of the public 
to have their rings checked on request. A 
Similar situation also arose with the discovery 
that the glaze on certain brands of dishes was 
radioactive. Again a service was set up to 
check dishes on request. 


Board staff participated in meetings between 
the Canadian and USSR governments in connection 
with the Canadian claim for damages resulting 
from the fall of the Cosmos 954 nuclear-powered 
satellite onto Canadian territory in January, 
1978. A settlement was eventually reached. 

A report that relates to this incident, "Cosmos 
954, The Occurrence and Nature of Recovered 
Debris", was prepared by Board staff and has 
been published. 

12 COMMUNICATIONS WITH THE PUBLIC 

During the reporting period there was a marked 
increase in communication with the public in 
line with the Board's objective of greater 
openness in its regulatory activities. 


This communication has taken various forms: 


- appearances by interested parties before 
regular meetings of the five-member Board; 


- presentations by Board staff before public 
meetings, Royal Commissions, and government 
committees to explain Board policies, 
criteria, and activities; 


- implementation of a Consultative Document 
System whereby drafts of all proposed 
documents of a regulatory nature including 
revisions to Regulations are made available 
for public comment. Copies of such 
documents are automatically sent to 
interested parties, soliciting comments; 


— operation of a public documents room at the 
head office in Ottawa where documents 
relating to licensing may be viewed by the 
public; 


- news releases and information bulletins 
mailed on a routine basis to interested 
parties, describing licensing actions and 
other regulatory information of interest to 
the public; 


- oral and written announcements. on matters 
of public interest. 


Board technical and managerial staff 
participated in a number of meetings and 
hearings including the following: 


Public meeting on the Eldorado Nuclear Ltd 
proposed refinery, Blind River, Ontario; 


Key Lake, Saskatchewan, Board of 
Enquiry on uranium mining; 


Ontario Select Committee on Hydro 
Affairs; concerned with uranium 
Mining and management of wastes; 


Environmental hearings related to 
Eldorado Nuclear Ltd's proposed 
refinery at Warman, Saskatchewan; 


Northwest Territories Legislative 
Enquiry into Uranium Mining; 


Energy Committee of the New Brunswick 
Legislature related to the safety of the 
Point Lepreau nuclear reactor. 


During the period 30 news releases and two 
information bulletins were issued, 38 AECB 
papers were published, and an average of 445 
copies of publications per month were sent out 
as a result of oral or written requests. 


As part of the Consultative Document System, 
drafts of the following regulatory documents 
were issued for public comment: 


C-1 Long Term Aspects of Uranium Tailings 
Management 


C-6 Requirements for the Safety Analysis of 
CANDU Nuclear Power Plants 


C-7 Requirements for Containment Systems 
for CANDU Nuclear Power Plants 


C-8 Requirements for Shutdown Systems for 
CANDU Nuclear Power Plants 


C-9 Requirements for Emergency Core Cooling 
Systems for CANDU Nuclear Power Plants 


13 FINANCIAL STATEMENT 


The financial statement for the fiscal year 
ending 31 March, 1981 is given in Annex XI. 


This annex also presents a summary of receipts 
by the Board for deposit in the Consolidated 
Revenue Fund. The two items are 1) 
contributions from Ontario and Saskatchewan 
towards the cost of radioactivity clean-up, and 
2) premiums collected under the Nuclear 
Liability Act for amounts of insurance which 
the Nuclear Insurance Association of Canada 
does not provide. 


On 15 February, 1980, the Nuclear Insurance 
Association of Canada informed the Minister 
that it was prepared to increase its available 
Or underwriting capacity to $75 million, 
eliminating the requirement for continuing 
reinsurance by the Canadian Government. 
Therefore, the $4,000 receipted in 1980-81 
represents only those premiums for 
Supplementary Insurance as described in the 
Act. 


The decontamination costs shown in Annex XI are 
incurred for the investigation and clean up of 
radioactive sites in Canada described in 
Section 11 of this report. 
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ANNEX II 


ADVISORY COMMITTEE MEMBERS 


1. Advisory Committee on Radiological Protection 


Dr. G.C. Butler (Chairman) Former Director (now retired) 
Biological Science Laboratories 
National Research Council of Canada 
Ottawa, Ontario 


Dr. RA. Béique, Centre Hospitalier de l'Université de Montréal 
Hôpital Notre-Dame 
Montréal, Québec 


Dr. P. Lachance Responsable, Programme de santé des travailleurs 
Centre Hospitalier de l'Université Laval 
Québec, Québec 


Dr. E.G. Létourneau Director, Radiation Protection Bureau 
Health and Welfare Canada 
Ottawa, Ontario 


Dr. A.M. Marko Director, Chalk River Nuclear Laboratory 
Atomic Energy of Canada Research Limited 
Chalk River, Ontario 


Dr. J. Muller Former Head (now retired) 
Special Studies and Services Branch 
Ministry of Labour (Ontario) 
Toronto, Ontario 


Dr. L.D. Skarsgaard B.C. Cancer Research Centre 
Vancouver, British Columbia 


Dr. J.B. Sutherland Head, Nuclear Medicine 
Health Sciences Centre 
Winnipeg, Manitoba 


Dr. R. Wilson Manager, Health and Safety Department 
Ontario Hydro 
Toronto, Ontario 


Secretariat 
Mies [BES ISS. Science Adviser, AECB 
Dr. D.H. Niblett Medical Adviser, AECB 


Sub-Committee on Risk Estimates 
Dr. J. Muller (Chairman) 


Dr. T.W. Anderson Head, Department of Health Care 
and Epidemiology 
University of British Columbia 
Vancouver, British Columbia 


Dr. E.W. Gibbs Director, Health and Safety Affairs 
Celanese Canada 
Montreal, Quebec 


Dr. H.B. Newcombe Former Head (now retired) 
Population Genetics Division 
Atomic Energy of Canada Ltd. 
Chalk River, Ontario 
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Dr. D.K. Meyers Head, Radiation and Biology Branch 
Atomic Energy of Canada Ltd. 
Chalk River, Ontario 


Secretary 
Dr. V. Elaguppillai AECB 


2. Advisory Committee on Nuclear Safety 


Dr. H.E. Duckworth (Chairman) President 
University of Winnipeg 
Winnipeg, Manitoba 


Professor R.E. Jervis Deparment of Chemical Engineering 
University of Toronto 
Toronto, Ontario 


Dr. O.R. Lundell Dean of Science 
York University 
Downsview, Ontario 


Professor W. Paskievici Chairman, Nuclear Engineering 
Ecole Polytechnique 
Montréal, Québec 


Dr. A. Pearson Former Director (now retired) 
Electronics, Instrumentation and Control Division 
Atomic Energy of Canada Limited 
Chalk River, Ontario 


Professor J.T. Rogers Professor of Mechanical Engineering 
Department of Mechanical 
and Aeronautical Engineering 
Carleton University 
Ottawa, Ontario 


Mr. C.E. Tupper Administrator, Environmental Health 
Nova Scotia Department of Health 
Halifax, Nova Scotia 


Dr. W.H. Gauvin Director of Research and Development 
Noranda Mines Ltd 
Pointe Claire, Quebec 


Mr. W.M. Walker Vice President Engineering 
British Columbia Hydro and 
Power Authority 
Vancouver, British Columbia 
Dr. K.J. McCallum Dean of Graduate Studies 
University of Saskatchewan 
Saskatoon, Saskatchewan 
Dr. G.C. Butler (ex officio) Chairman, Advisory Committee on Radiological Protection 
Secretariat 
Mr. F.C. Boyd Science Adviser, AECB 


Mr. J.H. Elks Associate Scientific Adviser, AECB 
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ANNEX III: NUCLEAR LIABILITY INSURANCE COVERAGE AS AT 31 MARCH, 1981 


Nuclear Installation Amount of basic insurance 


al, University of Toronto 
SLOWPOKE Reactor 


2: McMaster Research Reactor S il SOO) OOO. 
NPD Generating Station 523,400), 000: 


C Douglas Point Generating 
Station 


$75,000,000. 


Gentilly-1 Nuclear Power $75,000,000. 
Station 


Pickering "A" Generating 
Station 


$75,000,000. 


Bruce "A" Generating 
Station 


$75,000,000. 


Eldorado Nuclear Limited 
Port Hope Refinery 


$ 4,000,000. 


Westinghouse Canada Limited 
Port Hope 
Fuel fabrication plant 


$ 2,000,000. 


Ecole Polytechnique 500,000. 


SLOWPOKE Reactor 


Dalhousie University 
SLOWPOKE Reactor 


500,000. 


University of Alberta 
SLOWPOKE Reactor 


500,000. 


Saskatchewan Research Council 
SLOWPOKE Reactor 


500,000. 
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ANNEX IV 


URANIUM MINE/MILL FACILITIES LICENSED AS OF 31 MARCH, 1981 


FACILITY NAME AND 
(LICENSEE ) 


Agnew Lake Mine 
Espanola, Ontario 
(Agnew Lake Mines Ltd.) 


Denison Mines 
Elliot Lake, Ontario 
(Denison Mines Ltd.) 


Beaverlodge Mining Operations 
Beaverlodge, Saskatchewan 
(Eldorado Nuclear Ltd.) 


Dubyna Mine 
Uranium City, Saskatchewan 
(Eldorado Nuclear Ltd.) 


Rabbit Lake Mine 
Wollaston Lake, Saskatchewan 
(Gulf Minerals Canada Ltd.) 


Madawaska Mine 
Bancroft, Ontario 
(Madawaska Mines Ltd.) 


Quirke Mine 
Elliot Lake, Ontario 
(Rio Algom Ltd.) 


Panel Mine 
Elliot Lake, Ontario 
(Rio Algom Ltd.) 


Cluff Lake, Phase I 
Saskatchewan 
(Amok Ltd. ) 


Clu££f Lake, O.P. ore body 
Saskatchewan 
(Amok Ltd.) 


CluEE Lake, “Uranium Project" 
Saskatchewan 
(Amok Ltd. ) 


Cluff Lake 
(Amok Ltd. ) 


Michelin Project 
L. Kaipokok, Labrador 
(Brinex Ltd.) 


Kitts Project 
Nr Postville, Labrador 
(Brinex Ltd.) 


STATUS 


Operating under AECB-MFOL-106-3 
expiring 31 October, 1982. 


Licensed capacity: 550 tonnes/yr uranium concentrate 
3000 tonnes/yr acid raffinate 


Operating under AECB-MFOL-112-2 
expiring 31 May, 1981. 
Licensed capacity: 6,717 tonnes/day mill feed 


Operating under AECB-MFOL-104-1 

expiring 30 September, 1981. 

Licensed capacity: 1.2 million kg/yr uranium 
concentrate 


Operating under AECB-MFOL-117-1 
expiring 28 February, 1982. 
Licensed capacity: 275 tonnes/day uranium ore 


Operating under AECB-MFOL-105-2 

expiring 31 October, 1981. 

Licensed capacity: 2.3 million kg/yr uranium 
concentrate 


Operating under AECB-MFOL-107-2 
expiring 30 November, 1982. 
Licensed capacity: 1,600 tonnes/day mill feed 


Operating under AECB-MFOL-108-3 
expiring 31 October, 1982. 
Licensed capacity: 6,350 tonnes/day mill feed 


2,500 tonnes/y acid raffinate 


Operating under AECB-MFOL-120-1 
expiring 31 January, 1983. 
Licensed Capacity: 3,000 tonnes/day mill feed 


Operating under AECB-MFOL-126-0 

expiring 30 September, 1981. 

Licensed capacity: 1.7 million kg/yr uranium 
Underground exploration under AECB-UEP-124-0 
expiring 30 June, 1981. 


Construction under AECB-MFSCA-118-0 


Construction under AECB-MFSCA-101-0 


Underground exploration under AECB-UEP-103-0 
expiring 30 September, 1982. Amendment 3. 


Underground exploration under AECB-UEP-114-0 
expiring 31 July, 1982. Amendment 2. 
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ANNEX IV (CONT'D) 


Stanrock Mine Underground exploration under AECB-UEP-115-1 
Elliot Lake, Ontario expiring 31 July, 1982. 
(Denison Mines Ltd.) 


Stanleigh Mine Underground exploration under AECB-UEP-119-1 
Elliot Lake, Ontario expiring 30 June, 1982. 
(Preston Mines + Rio Algom Ltd.) 


Rare Earth Resources Ltd. Underground exploration under AECB-UEP-121-1 
(Haliburton region, Ontario) expiring 1 February, 1982. 


Key Lake, Saskatchewan Underground Exploration under AECB-UEP-110-0 
(Key Lake Mining Corporation) expiring 30 June, 1981. 


A. Frame Contracting Ltd. Ore Removal Permit 
Uranium City, Saskatchewan AECB-ORP-122-1 
expiring 31 December, 


Midwest Lake Ore Removal Permit 
Saskatchewan AECB-ORP-123-] 
(Canada Wide Mines Ltd.) expiring 30 November, 


Wolly Lake Project Ore Removal Permit 

Saskatchewan AECB-ORP-127-0 

(Canadian Occidental expiring 30 November, 
Petroleum Ltd.) 


Dawn Lake Saskatchewan Ore Removal Permit 
(Asamera Inc.) AECB-ORP-128-0 
expiring 31 December, 1982. 


MFSCA - Mining Facility Site & Construction Approval 
MFOL - Mining Facility Operating Licence 
UEP - Underground Exploration Permit 


ORP Ore Removal Permit 
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ANNEX V 


URANIUM REFINERIES AND FUEL FABRICATION FACILITIES LICENSED AS OF 31 MARCH, 1981 


LICENSEE CAPACITY STATUS 
( TONNES /YEAR 
OF URANIUM) 


Eldorado Nuclear Ltd. 
Port Hope, Ontario 


Operating under AECB-FFOL-203-3 
Expl Ging oS leMarch, L932" 


ESI Resources 
Calgary, Alberta 


Operating under AECB-FFOL-209-1 
expiring 30 November, 1981. 


Saskatchewan Research Treatment of Operating under AECB-FFOL-211-0 
ouncil 100 tonnes expiring 31 October, 1981. 
Saskatoon, Saskatchewan of ore containing 


uranium 


Canadian General 
TÉCERCACO MES 
oronto, Ontario 


500 Operating under AECB-FFOL-202-2 
(fuel pellets) IMSCXDIEINOgNS TM, elo Sis. 


Canadian General 
Electric Co. Ltd. 
eterborough, Ontario 


Operating under AECB-FFOL-201-2 
500 EXPERTS UPADEN,0982" 
(fuel bundles) 


estinghouse Canada Operating under AECB-FFOL-206-2 


Ltd. 750 expiring 30 November, 1981. 
Port Hope, Ontario (fuel pellets and 
bundles) 


estinghouse Canada 
Ltd. 
arennes, Quebec 


Operating under AECB-FFOL-204-2. 
expiring 28 February, 1982. 


200 
(fuel bundles) 


1S 
(fuel pellets 
and bundles) 


Combustion Engineering- 
Superheater Ltd. 
oncton, New Brunswick 


Operating under AECB-FFOL-208-2 
Syigoulrertyore; Shik AVI, ISL. 


FFOL - Fuel Facility Operating Licence 


Sankey 


ANNEX VI 


HEAVY WATER PLANTS LICENSED AS OF 31 MARCH, 1981 


FACILITY NAME 
(LICENSEE) 


Glace Bay Heavy Water 
Plant, Nova Scotia 
(Atomic Energy of 
Canada Limited) 


Port Hawkesbury Heavy 
Water Plant, Nova Scotia 
(Atomic Energy of 

Canada Limited) 


Bruce Heavy Water Plant, 
(Ontario Hydro) 
WN 


i) B" 


uw Dp" 


LaPrade Heavy Water 
Plant, Quebec 
(Atomic Energy of 
Canada Limited) 


CAPACITY 
(TONNES /YEAR ) 


STATUS 


Operating under AECB-HWPOL-403-3 
expiring 30 June, 1982. 


Operating under AECB-HWPOL-404-2 
expiring 30 June, 1982. 


Operating under AECB-HWPOL-405-1 
expiring 30 June, 1981. 


HWPCA 1/75 - Amendment 1 in effect. 
Facility mothballed. 


AECB-HWPCA-400-0 - Amendment 1 in 
effect. Facility mothballed. 


Heavy Water Plant Operating Licence 
Heavy Water Plant Construction Authorization 
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ANNEX VII 


POWER REACTORS LICENSED AND PLANNED AS OF 31 MARCH 1981 
ENN A9" Et MARCH TOR 


FACILITY NAME TYPE AND CAPACITY STATUS 


NPD Generating Station CANDU-PHW (2) 
Rolphton (Ontario) 25 MW(e) (33) 


Started up 1962. Operating under 
Reactor Operating Licence No. 1/78, 
Amendment 1 

expiring 30 June, 1983. 


(Ontario Hydro & AECL) (1) 


CANDU-PHW 
200 MW(e) 


Douglas Point Generating 
Station, Tiverton 
(Ontario Hydro & AECL) 


Started up 1966. Operating under Reacto 
Operating Licence No. 5/77, Amendment 1, 
expiring 30 June, 1982. (Currently 
restricted to 70% of design power) 


CANDU-PHW 
4 x 500 MW(e) 


Pickering Generating 
Station "A", Pickering 
(Ontario Hydro) 


Started up 1971. Operating under Reacto 
Operating Licence No. 3/77, Amendments 1 
and 2, expiring 30 June, 1982. 


CANDU-PHW 
4 x 750 MW(e) 


Bruce Generating 
Station "A", Tiverton 
(Ontario Hydro) 


Pickering Generating CANDU-PHW 
Station "B", Pickering 4 x 500 MW(e) 
(Ontario Hydro) 


CANDU-PHW 
4 x 750 MW(e) 


Started up 1976. Operating under Reacto 
Operating Licence No. 3/80, expiring 30 
September, 1981, allowing operation of 
units at approx. full electrical power, 
(88% of design thermal power). 


Reactor Construction Licence No. 2/74 
in force. Start-up expected 1982. 


Bruce Generating 
Station "B", Tiverton 
(Ontario Hydro) 


Reactor Construction Licence No. 2/75 
in force. Start-up expected 1983. 


CANDU-PHW 
4 x 850 MW(e) 


Darlington Generating 
Station "A" 
(Ontario Hydro) 


Site accepted. Approval of construction 
requested in 1981. 


CANDU-BLW 
250 MW(e) 


CANDU-PHW 
600 MW(e) 


CANDU-PHW 
600 MW(e) 


Gentilly 1 Nuclear 
Power Station (Quebec) 
(Hydro-Québec & AECL) 


(4) Started up 1970. Reactor Operating 
Licence No. 2/79, amendment 1, expires 

30 June, 1981. 

(Currently restricted to shut-down state) 
Reactor Construction Licence No. 1/74 


in force. Start-up expected 1982. 


Gentilly 2 Nuclear 
Power Station 
(Hydro Québec) 


Point Lepreau Generating 
Station (New Brunswick) 


(5) 


Reactor Construction Licence No. 1/75 
in force. Start-up expected 1982. 


- AECL "Atomic Energy of Canada Limited" 

- PHW "Pressurized Heavy Water" 

(e) "Nominal electrical power output" 

- BLW "Boiling Light Water" 

— NBEPC "New Brunswick Electric Power Commission" 
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ANNEX VIII 


RESEARCH REACTORS LICENSED AS OF 31 MARCH, 1981 


REACTOR LOCATION TYPE AND CAPACITY STATUS 


McMaster University Swimming Pool Started up 1959. Operating under Reactor 
Hamilton, Ontario 5 MW(t) (1) Operating Licence No.2/80, expiring 
30 June, 1981. 


Subcritical 
Assembly 


Started up 1958. Operating under Reacto 
Operating Licence No. 1/80, expiring 
30 March, 1985. 


University of Toronto 
Toronto, Ontario 


SLOWPOKE II 
20 Kw(t) 


Started up 1976. Operating under Reactor 
Operating Licence No. 6/77, expiring 
30 June 1982. 


University of Toronto 
Toronto, Ontario 


Started up 1974. Operating under Reactor 
Operating Licence No. 4/80, expiring 
30 June, 1985. 


Subcritical 
Assembly 


Ecole Polytechnique 
Montreal, Quebec 


Started up 1976. Operating under Reactor 
Operating Licence No. 8/76, expiring 
30 June, 1982. 


Ecole Polytechnique SLOWPOKE 
Montreal, Quebec 20 Kw(t) 


Dalhousie University SLOWPOKE Started up 1976. Operating under Reactor 
Halifax, Nova Scotia 20 Kw(t) Operating Licence No. 4/77, expiring 
30 June, 1982. 


SLOWPOKE 
20 Kw(t) 


Started up 1977. Operating under Reactor 
Operating Licence No. 2/78, expiring 
31 January, 1983. 


University of Alberta 
Edmonton, Alberta 


SLOWPOKE 
20 Kw(t) 


Started up 1981. Operating under Reactor 
Operating Licence no 5/80, Amendment 1 
expiring 30 January, 1986. 


Saskatchewan Research 
Council 
Saskatoon, 


Saskatchewan 


(1) - (t) "thermal power" 
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ANNEX IX 


RADIOACTIVE WASTE MANAGEMENT FACILITIES LICENSED AS OF 31 MARCH, 1981 


LOCATION AND 
(LICENSEE ) 


BE STATUS 


Radioactive Waste Storage 
Site 1, Bruce Nuclear 
Power Development, 
Tiverton, Ontario 
(Ontario Hydro) 
Radioactive Waste 
Operations Site 2, 
Bruce Nuclear 
Power Development, 
Tiverton, Ontario 
(Ontario Hydro) 


Storage of solid wastes from 
Bruce, Douglas Point, and 

Pickering nuclear generating 
stations 


Operating under Douglas Point 
Reactor Operating Licence ROL 
yi Gr4owienine, SO wikis, 902 


Operating under AECB-WFOL-303-2 
(stages 1, 3, and 3 extension); 
AECB-WFOL-304-1 (Stage 2); AECB- 
WFOL-305-2 (Stage 4); all 
expiring 31 May, 1981. 
Construction Authorization AECB- 
WFCA-315-0 in effect for stage 5 
Operating under Gentilly 1 
Reactor Operating Licence ROL 
271977 <EXPLGEING SOR OUNne 1981 
Construction Authorization AECB- 
WFCA-312-0 in effect for an 
extension to the facilit 
Construction Authorization AECB- 
WFCA-308-0 in effect. 


Incineration, compaction and 
storage of wastes from Bruce, 
Douglas Point, and Pickering 
nuclear generating stations 


Gentilly 1 Nuclear 
Power Station 
Gentilly, Quebec 
(Hydro Québec) 


Storage of Solid Wastes from 
Gentilly 1 nuclear reactor 


Point Lepreau Radioactive 
Waste Management Facility 
Point Lepreau, New 
Brunswick 

(New Brunswick Electric 
Power Commission) 
Port Granby, Ontario 
(Eldorado Nuclear 
Limited) 


Storage of anticipated Wastes 
from Point Lepreau Nuclear 
Generating Station 


Storage of wastes from 
Eldorado Nuclear Ltd Refinery 
at Port Hope, Ontario, and 
chemical treatment for 
removal of contaminants from 
drainage and run-off water 

at the site 
Inactive facility (no new 
wastes) for storage of wastes 
from previous Eldorado Nuclear 
Ltd., Port Hope operations and 
chemical treatment for removal 
of contaminants from drainage 
and run-off water from the 
site 
Storage of contaminated 
material from the town of 
Port Hope, Ontario 
Incineration of low-level 
combustible liquid wastes and 
storage of aqueous and solid 
wastes from the University 
and Edmonton area 
Toronto, Ontario Decommissioning of Linac 
(University of Toronto) accelerator laboratory and 
storage and handling facilities 
at 1 Spadina Cres. and 215 | 
Huron St. for wastes from the 
University and Toronto area 


Operating under AECB-WFOL-300-3, 
expiring 31 March, 1982. 


Welcome, Ontario 
(Eldorado Nuclear 
Limited) 


Operating under AECB-WFOL-311-2 
expiring 31 May, 1982. 


Ontario 
MacLaren) 


Port Hope, 
(James F. 


Operating under AECB-WFOL-313-0, 
expiring 1 October, 1981. 


Edmonton, Alberta 
(University of Alberta) 


Operating under AECB-WFOL-301-2, 
Sonata SJ Noos MOBS. 


Operating under AECB-WFOL-310-2, 
expiring 30 November, 1981. 


Suffield, Alberta Inactive facility (no new Operating under AECB-WFOL-307-0, 
(Dept. of National wastes) for storage of solid expiring 31 January, 1982. 
Defence) wastes from military 

activities 


WFOL - Waste Management Facility Operating Licence 
WFCA - Waste Management Facility Construction Authorization 
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ANNEX X 


SUMMARY OF MISSION-ORIENTED 


CONTRACTS AND RESEARCH AGREEMENTS FOR 1980-81 


Research Organization 


Joint AECL/AECB Program 


RISK AND SAFETY EVALUATION 


University of Alberta 


Carleton University 


Ottawa University 


McMaster University 


Ellyin & Associates 


Shully I. Solomon & 
Associates 


Atmospheric Environment 
Services 


Algonquin College of Applied 
Arts and Technology 


A) Ellyin & Associates 
B) Canatom Ont. Ltd. 
C) Spectrum Ltd. 


Ecole Polytechnique 


University of Waterloo 
HEALTH EFFECTS 


EMR - CANMET 


Monserco Ltd. 


Elliot Lake Centre 


Elliot Lake Centre 


Project 


R&D Program in Support of 
IAEA Safeguards 


Concrete Containment Completed 
Study 


Thermal & Hydraulic Behavior of 
CANDU Cores Under Severe Accident 
Conditions 


A Study of the Process of 
Rewetting of Hot Surfaces by 
Flooding 


Seismic Qualification of Equipment 
located in CANDU Nuclear Power 
Plants 


Periodic Inspection for Safety 
of CANDU Heat Transporting 
Piping Systems 


The Application of Stochastic & 
Deterministic Techniques to the 
Estimation of Design Basis Floods 
for Nuclear Facilities Phase II 


National Tornado Statistics Project 
Operators Training Algonquin 
Curriculum Evaluation: Phase I 
Occupational Risk in the Nuclear 
Fuel Cycle — Study Definition 
Public Health Risks Associated 


with the CANDU Nuclear Fuel Cycle 


Ultrasonic Sizing of Fatigue Cracks 


Personal Radon Daughter 
Dosimeter Development 


Investigation into Applicability 
of Special Form Designation 
to 192-Iridium Shipments 


Uranium Mine Inspectors Training 
Course 


Investigation into Radiation 
Protection Training in Canada 
Phase II 


Expenditures 
During 1980-81 


$1,796,660 


46,000 


Si OW 


18,000 


33,000 


17,000 


13,000 


14,000 


870 


15,000 


1721816 


3,000 


6,000 


10,000 


23,000 


24,680 


Research Organization 


University of Saskatchewan 


University of Toronto 
G. Taylor 
Statistics Canada 


Dro Jeske OeBrLen 


Ontario Ministry of Labour 


C.E. Makepeace 


Institut du Cancer de 
Montreal 


RPB, Health & Welfare and 
Dr. R. Avadhanula 


Constat West Limited 


University of Toronto & 
McGill University 


Monserco Limited 


Michael Holliday & Assoc. 


AECL 


Monserco Limited 


IMPACT ASSESSMENT 


Institute for Environmental 
Studies 


Secor Inc. 


Rod. OnwLez 
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Project 


Measurement of the Mixed 

Exposure of An Operator to Radio- 
active Aerosol & Quartz in the 
Confinement of A Mining Equipment 
Cab UP-S-265 


Continuing Studies on Radon 
Daughter Dosimetry 


Compilation of Work Histories of 
Fluorspar Workers in Newfoundland 


Newfoundland Fluorspar Workers 


Newfoundland Fluorspar Workers - 
Verification of Medical & Death 
Records 


Lung Cancer in Uranium Miners 


Practical Procedure for the Random 
Sampling of Workplace Environment 
Hazards 


Continuation Study: Sputum 
Cytology Survey of Uranium Workers 
and Controls 


Determination of Feasibility of 
Using Bioassay & In-Vivo 
Measurements in Uranium Workers 
for Dose Calculations 


Experimental and Theoretical 
Analysis of Biological Data 
Concerning Fuel Fabrication 
Workers 


Study of Low Level Alpha 
Radiation Exposure 


Development of a Specialized 
In-Vivo Body Counter for 
Radiation Monitoring in the 
Nuclear Fuel Industry 


Study of the Health Effects of 
SO, Emissions from Heavy Water 
Plants 


Use of Hot Cell Facilities at AECL 
Assessment of the effects of 
Various Parameters on the 


Sensitivity of Lung Burden 
Determinations 


Impact of Mississauga Derailment 


Study of the Costs of AECB 
Regulations: Phase I 
Phase II 


The AECB - A Perspective 


Expenditures 
During 1980-81 


$ 27,000 


80,000 


16,800 


11,000 


2,000 


25,000 


4,000 


3,000 


34,000 


3,000 


19,600 


29,600 


7,000 


2,000 


8,100 


300 


7,964 
82,847 


1,200 


Research Organization 


ENVIRONMENTAL PROCESSES 


University of Waterloo 


Institute for Environmental 
Studies 


Société de Consultation Inc. 


Beak Consultants Ltd. 


Dames and Moore 


International Environmental 
Consultants Ltd. 


Dept. of the Environment 
Canada Centre for Inland Waters 


Kilborn Ltd. 
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Project 


Hydrogeologic, Hydrogeochemical 
and Model Studies of Ground 

Water Contaminant Migration from 
Waste Rock at an Abandoned Uranium 
Mine near Bancroft, Ont. 


Synoptic Survey of Abandoned 
Tailings Sites 


An assessment of the Potential 
for the Absolute 

Dating of Secondary Calcite & 
Quartz in Fault Zones 


Deep Lake Emplacement of Uranium 
Mine Tailings 


An Evaluation of Criteria Employed 
to Define Tectonic, Seismotectonic, 
and Seismic Provinces 


Environmental Consequences of 
Radium/Barium Sludge Placement in 
Tailings Areas 


Removal & Fixation of Radium from 
Uranium Mill Effluents 


Assessment of the Long Term 
Suitability of Present and Proposed 
Methods for the Management of 
Uranium Mill Tailings 


Expenditures 
During 1980-81 


See 4 


20,136 


11,610 


22,450 


5,926 


680 


20,000 


7659 
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ANNEX XI 
ATOMIC ENERGY CONTROL BOARD 


FINANCIAL STATEMENT FOR FISCAL YEAR 1980-81 


($000) 
VOTE 60 
PROGRAM: ATOMIC ENERGY CONTROL RECEIPTS EXPENDITURES 
Statutory 
Contributions to Employee 
benefit plans 743 743 
Administration of Regulations 
Salaries & Wages by, O24 4,995 
Salary Reserve 542 471 
Operating 2,645 PP SSE) 
3) 92 Jal 8,005 
Decontamination 
Salaries & Wages 144 129 
Salary Reserve 9 = 
Operating 4,167 3,496 
TOTALS 4,320 37625 
Special Safeguards LOO 17025 
TOTALS 14,974 13,998 


SUMMARY OF RECEIPTS FOR DEPOSIT IN CONSOLIDATED REVENUE FUND 
FOR THE FISCAL YEAR 80-81 


($000) 
80-81 
RECEIPTS TOTAL TO DATE 
Federal/Provincial 
Cost Sharing Program 1,019 377436 
Nuclear Liability 
Reinsurance 4 522 


TOTALS 1023 51956 
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1. INTRODUCTION 


This is the thirty-fifth annual report of the 
Atomic Energy Control Board. 


The Board was established in 1946 by the Atomic 
Energy Control Act (RSC 1970 cAl9) and is the 
federal regulatory agency responsible for the 
health, safety, and national and international 
security aspects of prescribed substances and 
items, and nuclear facilities. 


It reports to Parliament through a designated 
Minister, currently the Minister of Energy, 
Mines, and Resources, the Honourable Marc 
Lalonde, and is a departmental corporation 
(Schedule B) within the meaning and purpose of 
the Financial Administration Act. 


The following legislation is administered by 
the Board: 


The Atomic Energy Control Act 
(RSC 1970 cAl9) 

The Nuclear Liability Act 
(RSC 1970 c29 (lst supp) ) 


2. BOARD MANDATE AND OPERATION 


Under the Atomic Energy Control Act the Board 
is constituted and empowered to be the 
regulatory body to control the development, 
application and use of atomic energy, both 
through the authority of the Act and through 
regulations approved by the Governor in 
Council. 


It achieves this control by means of a 
comprehensive licensing system that covers all 
dealings in prescribed atomic energy substances 
and items, to assure that such substances and 
items are utilized with proper consideration of 
health and safety and of national and 
international security. The Board's licensing 
system is administered with the cooperation of 
other federal and provincial government 
departments concerned with health, the 
environment, transportation, labour, etc-, that 
have similar or relevant responsibilities. 


Current regulations require that any person or 
organization wishing to mine, refine, process, 
or use prescribed substances; export such 
substances or items; operate a facility for the 
production of deuterium oxide (heavy water), or 
nuclear energy (which includes all phases of 
the nuclear fuel cycle), is required to obtain 
a licence from the Board. Before issuing a 
licence the Board requires, from the person or 
organization, sufficient information to show 
that required health and safety standards will 
be met and maintained, and that any wastes will 
be managed in a satisfactory manner: In 

order to exercise its regulatory role the Board 
defines standards that must be met, assesses 
potential licensees' capabilities to meet these 
standards and to assure their maintenance, and, 


once a licence is issued, carries out 
compliance inspections to ensure that its 
requirements are met at all times. 


In reviewing an application to construct or 
operate a nuclear facility the Board requires 
the proponent to demonstrate that the facility 
can be built and operated without an undue 
hazard to the health and safety of individuals 
or an undue impact on the environment. Review 
of information submitted in support of an 
applacattonmtonea st itcence is carried out by 
experts from the Board staff and often from 
other government departments as well. The 
review continues throughout the design and 
construction of a facility. 


When the five-member Board is satisfied that 
the proposed facility complies with regulatory 
requirements, and will be operated in an 
acceptably safe manner, a licence for the 
facility is issued. This licence is valid for 
a specified period of time after which it may 
be renewed if the Board is satisfied with the 
demonstrated operating performance. 


The control of prescribed substances and items 
provides assurance that Canada's national 
policies and international commitments relating 
to the non-proliferation of nuclear weapons and 
other nuclear explosive devices are met. This 
is effected by licence conditions and by 
controlling the import and export of such 
substances and items in cooperation with other 
federal government agencies, according to 
safeguards policies enunciated by the Canadian 
government in December 1974 and December 1976. 
International safeguards provisions of the 
Treaty on the Non-Proliferation of Nuclear 
Weapons are administered under safeguards 
agreements which provide for the inspection of 
nuclear material in Canada by the International 
Atomic Energy Agency: 


Although the Atomic Energy Control Act empowers 
the Board to award grants for atomic energy 
research, responsibility for grants to 
universities for atomic energy research was 
turned over to the National Research Council on 
1 April 1976. Since then the Board has 
concentrated on contracted, mission-oriented 
research and development in support of its 
regulatory activities. 


3. ORGANIZATION 


The Atomic Energy Control Board consists of 
five members. One of these members is 
appointed President and Chief Executive Officer 
of the Board and is the only full-time member. 
The President of the National Research Council 
of Canada is an ex officio member of the 

Board. 


During the reporting period the Board members 
were: 


Mr. J.-H. Jennekens 
President of the Board 
(Appointed 29 December 1978) 


Dr. L. Kerwin 

President 

National Research Council of Canada 
Ottawa, Ontario 

(ex officio) 


Miss S.0. Fedoruk 

Director of Physics Services 
Saskatchewan Cancer Foundation, and 
Professor of Oncology 

University of Saskatchewan 
Saskatoon, Saskatchewan 

(First appointed 1 May 1973) 


Mr. J.-L. Olsen 

President and Chief Executive Officer 
Phillips Cables Limited 

Brockville, Ontario 

(First appointed 20 February 1975) 


Professor P. Marmet 

Professor of Physics 

Université Laval 

Québec, Québec 

(First appointed 1 December 1979) 


The organization of the Board staff is shown in 
Annex I. Reporting to the President of the 
Board, who is also Chief Executive Officer, are 
the Secretariat, the Directorates of Reactor 
Regulation, Fuel Cycle and Materials 
Regulation, and Regulatory Research, and the 
Planning and Administration Branch. The 
Orientation Centre, while not a part of the 
Board staff organization, also reports to the 
President. 


The organization is augmented by two internal 
committees: a Management Committee which 
provides advice to the President on 
administrative and operational matters, and 
acts for the President during his absence or 
vacancy in that office; and a Policy Advisory 
Committee, which develops and presents policy 
recommendations to the President. The 
membership of these committees is also shown in 
Annex I. 


The Secretariat embraces the functions of the 
Secretary to the Board, the Office of Public 
Information, the Library, and three Advisers to 
the Board for Medical, Science, and Special 
matters. Two other Advisers, Legal and 
Official Languages, report directly to the 
President. 


The Directorate of Reactor Regulation has the 
prime responsibility for the regulation of 
power and research reactors and accelerators. 
This involves the evaluation of applications 
for licences against the safety standards and 
requirements that the Board has set, the 
granting of licences and the surveillance of 
licensees" operations to ensure compliance with 


regulations and requirements at all times. As 
part of its regulation of power reactors the 
Directorate tests the competence of potential 
reactor operators by examinations. 


In addition to carrying out safety evaluation 
and setting standards for reactors and 
accelerators, this Directorate also provides 
specialist input into the review of all nuclear 
facilities. 


The Directorate of Fuel Cycle and Materials 
Regulation is responsible for evaluating 
applications for licences, licensing, and 
compliance monitoring of: uranium mines, 
refineries and conversion plants, nuclear fuel 
fabrication plants, heavy water plants, 
radioactive waste management facilities, and 
use of radioisotopes. Within this Directorate 
is the Compliance Services and Laboratories 
Division which provides the Board with 
inspection and laboratory services for licensed 
facilities and prescribed substances. An 
additional responsibility of this Directorate 
is the implementation of domestic and 
international nuclear materials safeguards 
programs. The programs within the scope of the 
Federal-Provincial Task Force on Radioactivity 
have also been the responsibility of the 
Directorate. 


The Directorate of Regulatory Research is 
responsible for the initiation and management 
of projects in the Board's mission-oriented 
research program that is designed to provide 
information for use in the Board's regulatory 
activities. It is responsible also for the 
assessment of radiation hazards and radiation 
protection programs for licensed activities, 
for the development of related standards and 
guidelines, and for the provision of radiation 
protection training for Board staff. An 
additional responsibility is the production of 
regulatory documents for all aspects of the 
Board's regulatory activities. 


The Planning and Administration Branch provides 
centralized administrative support functions 
such as office services, information 
management, internal security, personnel and 
finance, and provides advice to the Board on 
policies and on matters of interdepartmental 
and intergovernmental import. 


The Orientation Centre is a group of 
specialists in reactor regulation that is 
separately funded. The role of this group is 
to provide advice, orientation, training and 
assistance to regulatory agencies in foreign 
countries who have purchased or are potential 
purchasers of CANDU reactors. 


At the end of the period the establishment was 
221 with 201 positions filled at the time. 
Most staff are located in Ottawa, Ontario. 
Staff members, 24 in number, are based on site 
or in regional offices, as will be described 
later in this report. 


In addition to its own staff of technical 
experts, the Board benefits from advice from 
other federal organizations such as the 
Radiation Protection Bureau, Health and Welfare 
Canada and the Environmental Protection 
Service, Environment Canada, as well as from 
provincial government agencies who, in some 
cases, play a significant role in assisting the 
Board in its regulation of the nuclear 
industry- 


To provide it with independent advice, the 
Board has established two advisory committees — 
the Advisory Committee on Radiological 
Protection (ACRP), and the Advisory Committee 
on Nuclear Safety (ACNS). The membership of 
these committees (shown in Annex II) consists 
of recognized experts in relevant fields. The 
role of the committees is to advise the Board 
on generic issues; they are not involved in 
specific licensing actions. During the 
reporting period the committees met the 
following numbers of times 


ACRE R= 083 
ACINS = 


Secretariat services for these committees are 
provided by Board staff but there are no 
members of staff on the committees. 


A third advisory committee, a Sub-Committee on 
Nuclear Security formed under the federal 
government's Security Advisory Committee, has 
membership from Board staff in addition to 
representatives of the Department of External 
Affairs, Atomic Energy of Canada Limited, the 
Department of National Defence, the R.C.M.P., 
Emergency Planning Canada, and the Office of 
the Solicitor General. This committee met 
twice. 


The advisers and committees provide a 
specialized advisory resource. There is also 
participation by persons from other government 
agencies and departments which facilitates 
interdepartmental and intergovernmental 
cooperation in areas of mutual interest. 


During the reporting period staff effort was 
expended in the following proportions: 


Regulatory activities 58.7% 
Mission-oriented research 87/74 
Safeguards 6.3% 
Information Services 4.3% 
Radioactivity clean-up Sree 
Orientation Centre 2.02 
Administrative support 18.02 


Participation in Staff Training 3.92% 


The time spent on regulatory activities was 
distributed as follows: 


Power reactors 40.12% 

Research reactors and Been 
accelerators 

Uranium mines and mills 9.6% 


Waste management 4.5% 
Refineries and fuel 5.1% 
fabrication plants 
Heavy water plants 1.9% 
Prescribed substances 16.42 
(including radioisotopes) _ 
Transportation 4.32 
General (including standards) WA 07 fi 4 


4. LEGISLATIVE AND LEGAL MATTERS 


There has been no change in the legislation 
governing the Board's activities and the agency 
has continued to regulate atomic energy as 
mandated by the Atomic Energy Control Act. 


However, in order to increase its effective- 
ness, the Board has undertaken to improve the 
regulations that it is empowered to make under 
the Act. Seweral documents have been prepared 
concerning: physical security; administrative 
aspects including licence review, revocation, 
and inspection powers; radiation protection 
regulations; radiography regulations; transport 
packaging regulations; mining regulations; and 
rules of procedure. These documents have been 
or will be freely available to the public and 
interested parties so that they can have an 
opportunity to make comments. The Board will 
take these into consideration before it 
produces regulations for approval by the 
Governor in Council. 


The Nuclear Liability Act assigns to the Board 
the responsibility for the designation of 
nuclear installations and the prescription of 
the related insurance coverage under the Act. 
Annex III gives the currently prescribed 
amounts of coverage- 


5. REGULATION OF NUCLEAR FACILITIES 


Any person who wishes to operate a nuclear 
facility, unless exempted in writing under 
Section 8 of the Regulations, must obtain a 
licence from the Board. Before issuing a 
licence the Board considers details submitted 
by an applicant concerning such matters as the 
siting, construction, design, operation, safety 
procedures, management of resulting wastes, and 
decommissioning. It is only after the Board is 
satisfied that its criteria will be met that a 
licence is issued. To maintain its regulation 
over a facility once it is operational, the 
Board requires that periodic reports be 
submitted by the licensee and it also carries 
out periodic inspections to verify that the 
licensee complies with the requirements of the 
regulations and licence conditions at all 
times. 


The facilities that are regulated by the Board 
are those associated with the nuclear fuel 
cycle, namely: 


- Uranium mines and mills - to produce uranium 
concentrate from ore 
- Refineries - to refine the concentrate from 


the mills to uranium trioxide (U03) which 
is converted to uranium dioxide (U0) for 
domestic reactors or uranium hexafluoride 
(UF¢) for export 

- Fuel fabrication plants - to convert the 
UO» powder into pellets and encapsulate 
them in zirconium alloy tubes which are 
assembled into fuel bundles 

- Heavy water plants - to produce the deuterium 
oxide (heavy water) that is necesssary as a 
neutron moderator and coolant in the CANDU 
reactor 


- Power reactors - to produce electric power by 
the fission of the uranium fuel 
- Waste management facilities - where radio- 


active wastes are managed under controlled, 
safe conditions. 


Also regulated are research reactors and 
particle accelerators. 


Sections 5.1 to 5.7 which follow, describe in 
detail the activities that relate to the above 
factilitiese 


Syoul URANIUM MINES AND MILLS 


While exploration for uranium and thorium is 
not regulated by the Board, the Atomic Energy 
Control Regulations (AEC Regulations) require 
that a permit be obtained when the ore grade 
exceeds 0.05% and it is intended to remove more 
than 10 kg of uranium or thorium in any one 
calendar year. If only surface removal is to 
be carried out, an Ore Removal Permit is 
required. Where extensive stripping, work 
shafts, and drifting into an ore body could 
occur, an Underground Exploration Permit is 
required. In order for a mine or mill to be 
developed and operated, application must 
initially be made to the Board for approval to 
site, construct, and finally operate under a 
Mine Facility Operating Licence. 


Before issuing an operating licence for a 
uranium mine/mill facility, in addition to 
being satisfied as to the design, construction 
and operation of the facility, the Board must 
be satisfied that the prospective licensee has 
acceptable plans for measures to be taken to 
maintain protection of health and safety when 
it and its tailings management facility are 
shut down. 


Uranium ore occurs in many areas of Canada but 
it is only in Ontario and Saskatchewan that 
there is full-scale exploitation of ore bodies. 


The Board staff increased the number and extent 
of inspections and involved representatives of 

both the workers and management in the conduct 

and review of the inspections. 


Full-scale gamma dosimetry was implemented at 
all facilities during the year and preparations 
are now complete for the implementation of a 
personal radon daughter dosimetry program 
involving approximately 10% of the labour 
force. 


As of 31 March 1982, there were 9 mines licensed 
to operate (5 in Ontario, 4 in Saskatchewan) 
there was 1 Construction Approval in effect (in 
Saskatchewan). In addition there were 6 
Underground Exploration Permits (2 in Labrador, 
3 in Ontario, 1 in Saskatchewan) and 4 Ore 
Removal Permits (in Saskatchewan). Annex IV 
Liisitis! tall tcurnent | Licences 


During the fiscal year the following licences 
and permits were renewed or had their expiry 
date extended: 


Operating Licences 


Eldorado Nuclear Ltd. Beaverlodge Mining 
Operations, 
Saskatchewan 


Eldorado Nuclear Ltd. Dubyna Mine, Sask. 


Gulf Minerals Ltd. - Rabbit Lake Mine, 
Saskatchewan 

Amok Ltd. —- Cluff Lake, Sask. 

Denison Mines Ltd. - Denison Mines, (with 


licence condition 
change), Ontario 


Underground Exploration Permits 


Amok Ltd. - O-P ore body, Cluff 
Lake, Saskatchewan 


Key Lake Mining Ltd. Key Lake, Saskatchewan 


Rio Algom Ltd. - Stanleigh Mine, Ontario 

Rare Earth - Haliburton region, 
Resources Ltd. Ontario 

Ore Removal Permits 

A. Frame Construction Ltd. - Uranium City, 


Saskatchewan 
- Midwest Lake, 
Saskatchewan 


Canada Wide Mines Ltd. 


D 12 URANIUM REFINING AND CONVERSION 
FACILITIES 


Uranium concentrate (yellowcake) which results 
from the mining and milling operation is 
converted into uranium trioxide (U03) from 
which is produced uranium dioxide (U0,) or 
uranium hexafluoride (UF¢)- Uranium in the 
form of UO» is used as fuel in CANDU reactors 
and the UF¢ is exported to countries that use 
it in the manufacture of enriched fuel. There 
is no enrichment plant in Canada. 


There is only one refinery in Canada for the 
conversion of yellowcake, that of Eldorado 
Nuclear Ltd. (ENL), Port Hope, Ontario. This 
has been in operation for many years and as a 
consequence required considerable attention by 
Board staff during the year to ensure that its 
operations met regulatory requirements. Ltrs 
the intention of ENL to expand the Port Hope 
refinery to produce UF, and U0, only, and 
Eogtransfergall gua, Production to a new 
refinery, construction of which has been 
authorized by the Board. This U0O3 Plant is 
now being constructed at Blind River, Ontario. 


During the early part of the year, one of the 
air emission abatement systems in the UF 
conversion facility at the Port Hope refinery 
failed and allowed emission of an uncontrolled 
and unmonitored air stream containing uranium 
dust. Environmental sampling detected the 
problem and through regulatory actions, 
corrective measures were taken. Analysis of 
the incident revealed that although the uranium 
emissions were much greater than normal, 
potential exposures to members of the public 
were below the regulatory limits. 


Yellowcake has also been produced in relatively 
small quantities by a plant in Alberta that 
refines it from phosphate rock feedstock prior 
to using the stock for fertilizer. 


As at 31 March 1982, 2 refineries (1 in Ontario 
and 1 in Alberta) and a pilot extraction plant 
in Saskatchewan were licensed to operate and 
there was 1 Construction Approval in effect in 
Ontario: Annex V lists all current licences. 


During the fiscal year the following operating 
licences were renewed or had their expiry date 
extended: 


ESI Resources Ltd. - Calgary, Alberta 
Eldorado Nuclear Ltd. - Port Hope, Ontario 
Saskatchewan Research - Saskatoon, 

Council Saskatchewan 


and a Construction Approval was issued to 
Eldorado Nuclear Ltd. - Blind River, Ontario 


5.3 FUEL FABRICATION FACILITIES 


For the production of CANDU fuel, uranium 
dioxide powder is pressed, sintered, and 
machined into hard, dense, cylindrical pellets. 
These pellets are then loaded and sealed into 
zirconium alloy tubes which are assembled into 
clusters known as fuel bundles. 


Routine compliance monitoring and performance 
assessment of all such facilities before 
licence renewal indicated good operation. 
There were no significant events requiring 
special attention. 


As at 31 March 1982, 5 fuel fabrication plants 
were licensed to operate (3 in Ontario, 1 in 
Québec, and 1 in New Brunswick). Annex V lists 
all current licences. 


During the fiscal year the following operating 
licences were renewed or had their expiry date 
extended: 


Canadian General Electric - Toronto, Ontario 
Co. Ltd. 

Westinghouse Canada Inc. - Port Hope, Ontario 

Westinghouse Canada Inc. - Varennes, Québec 
Combustion Engineering- - Moncton, 


Superheater Ltd. New Brunswick 


5.4 HEAVY WATER PLANTS 


Deuterium oxide (heavy water) is an essential 
part of the nuclear fuel cycle since it is used 
to moderate the fission reaction and it acts as 
a coolant to transfer heat from the fuel. It 
is therefore defined as a “prescribed 
substance” and is subject to regulation by the 
Board. Although there are no radiological 
hazards that result from the production of 
heavy water, the process uses large quantities 
of hydrogen sulphide, a highly toxic gas- WE 
is a condition of licensing that the heavy 
water production plants be well engineered and 
maintained to contain this gas and that they 
have adequate safety and emergency systems: 


Routine compliance inspections during the 
period indicated good operation and there were 
no significant events requiring special 
attention: 


As at 31 March 1982, 3 heavy water plants were 
licensed to operate (2 in Nova Scotia, and Jet 
Ontario) and 2 Construction Approvals were in 
effect (1 in Ontario and 1 in Québec). Annex 
Vile Piste current. licences. 


During the fiscal year the following operating 
licences were renewed or had their expiry dates 
extended. 


Atomic Energy of - Glace Bay, Nova Scotia 
Canada Limited 

Atomic Energy of - Port Hawkesbury, 
Canada Limited Nova Scotia 


Cntario Hydro - Tiverton, Ontario 
5,5 NUCLEAR REACTORS 


The Board licenses all nuclear reactors - those 
for the production of electrical power, 
research reactors, and subcritical assemblies. 
Annexes VII and VIII list all current 

licences. 


At the start of the reporting period there were 
11 power reactors with a licence to operate: 
NPD, near Rolphton, Ontario; Cent EVA neE 
Trois-Rivières, Québec; Douglas Point and four 
Bruce "A" reactors, near Kincardine, Ontario; 
and the four Pickering "A" reactors near 
Toronto. 


During the fiscal year the Board approved the 
return to full power of the Douglas Point 
reactor. This reactor had been restricted to 
70% of full power while modifications were made 
to improve the effectiveness of one of the 
safety systems (Emergency Core Cooling System): 
The Board revoked the operating licence for the 
Gentilly 1 reactor. The owner of the reactor, 
Atomic Energy of Canada Limited, concurred with 
this action since there are no plans to operate 
this reactor in the near future. 


At the start of the fiscal year there were 10 
power reactors under construction: Gentilly 2, 


near Trois-Rivières, Québec; Point Lepreau, 
near Saint John, New Brunswick; four reactors 
adjacent to the operating Pickering "A" 
reactors; and four reactors adjacent to the 
operating Bruce "A" reactors. Board staff have 
been heavily occupied with the review of safety 
analyses submitted for these reactors. On 26 
March 1982, Board staff authorized loading of 
fuel into the Point Lepreau and Gentilly 2 
reactors. 


In June, 1981, the Board gave approval for the 
start of construction of four power reactors at 
the Darlington site near Bowmanville, Ontario. 
This approval was the culmination of an 
extensive review of the design of the proposed 
reactors. 


The Board continues to maintain a staff of 
inspectors at the Douglas Point, Gentilly, 
Point Lepreau, Pickering and Bruce reactor 
sites. These inspectors confirm compliance 
with conditions of licences granted by the 
Board. For reactors which are under 
construction these inspectors, along with 
specialists based in Ottawa, review design, 
construction, commissioning and safety 
analyses. The NPD reactor is regularly 
‘inspected by a staff member who is based in 
Ottawa. The inspection team for Darlington 
reactors is currently stationed at the AECL 
offices in Toronto and will relocate to the 
site at an appropriate stage of construction. 


Five members of Board staff continue to review 
the training program for operators of power 
reactors. This group also tests the training 
of key operators through a series of 
comprehensive written examinations. These 
examinations are one of the significant 
regulatory checks to ensure that only highly 
qualified personnel assume the responsibility 
of Shift Supervisor or Control Room Operator at 
a power reactor. 


As at 31 March 1982, there were 7 operating 
research reactors in Canadian universities (3 
in Ontario, 2 in Québec, 1 in Nova Scotia, 1 in 
Alberta) and 1 operating research reactor at 
the Saskatchewan Research Council, Saskatoon. 


The research facilities of Atomic Energy of 
Canada Limited are also licensed by the Board. 
The major facilities are at Chalk River, 
Ontario, and Pinawa, Manitoba, where the large 
research reactors are located. Inspection of 
these research reactors and other facilities is 
an ongoing function. 


5.6 PARTICLE ACCELERATORS 


A particle accelerator is a machine which 
generates and controls a beam of sub-atomic 
particles. This beam is produced by electrical 
and magnetic fields and is used to bombard a 
target to produce ionizing radiation for 
research, medical, analytical, or industrial 
purposes. 


Installation and operation of those machines 
that are capable of producing atomic energy 
require a licence from the Board. 


As at 31 March 1982, there were 46 particle 
accelerator facilities licensed. During the 
year the licences for 19 accelerators were 
renewed or extended and 5 new licences were 
issued. 


SoU RADIOACTIVE WASTE MANAGEMENT 


The management of the radioactive wastes that 
result from the operation of nuclear facilities 
is) sa (critical issue (that athe Boardehas 
addressed during the reporting period. The 
radioactive content of the waste is variable 
depending on the source. © Spent fuel from power 
reactors has high radioactivity and is 
long-lived but is produced in relatively small 
volumes that can be stored safely under water 
at reactor sites pending decisions as to 
ultimate disposal. This storage is regulated 
as part of the reactor's operating licence. 
Other, less active, wastes resulting from 
reactor operations are stored in concrete 
vaults that are licensed separately as waste 
management facilities. 


Uranium mill tailings, while they contain low 
levels of radioactivity, are produced in large 
quantities. The management of these tailings 
is regulated as part of the mine's operating 
licence. 


Other low-level wastes from the fuel cycle and 
the use of prescribed substances are being 
managed at waste management facilities licensed 
by the Board, or in accordance with practices 
specified in licences. 


While the management of wastes in the 
short-term is adequate, the Board recognizes 
that criteria and methods must be developed for 
the long-term storage and ultimate disposal of 
the long-lived high level waste. There are two 
main areas being addressed by the Board, 
permanent disposal of spent reactor fuel and 
long-term management of mine tailings after the 
mine operation ceases. Considerable research 
is being done by Atomic Energy of Canada 
Research Company on the former, concentrating 
on encapsulation and burial in deep geological 
repositories. 


While it is AECL's and the mine operators' 
responsibility for providing adequate means of 
management or disposal, the Board, as 
regulator, must set the criteria and approve of 
any means that are employed or that are 
proposed. 


The Board has produced discussion papers on 
these aspects of waste management/disposal for 
public comment. 


Progress is being made to define the regulatory 
requirements for decommissioning ENS ss) Port 
Granby and Welcome Waste Management sites and 
the company has commenced a program to examine 
various alternatives. 


As at 31 March 1982, there were 9 waste 
management facilities licensed to operate (6 in 
Ontario, l in Québec, 2 in Alberta) and 5 
Construction Approvals were in effect (3 in 
Ontario, 1 in Québec, 1 in New Brunswick). 
Annex IX lists all current licences. 


During the fiscal year the following licences 
were renewed or had their expiry date extended 


University of Toronto: - Toronto, Ontario 
Ontario Hydro - Bruce, Ontario 
Eldorado Nuclear Ltd. - Port Granby, Ontario 
Department of National 

Defence - Suffield, Alberta 
University of Toronto - Toronto, Ontario 


McClaren Engineers, 

Planners and Scientists 

Inc. - Port Hope, Ontario 
(This licence was allowed to lapse on its 
expiry date of 1 February 1982). 


and a new operating licence was issued to 
Hydro- Québec for the waste management facility 
Ab Gentilly Ly Québec; 


6 REGULATION OF NUCLEAR MATERIALS 
6.1 PRESCRIBED SUBSTANCES AND RADIOISOTOPES 


Subject to minor exceptions, any person wishing 
to own, use or sell a prescribed substance (as 
defined in the AEC Regulations) must first 
obtain a licence. This is only issued by the 
Board when it is satisfied that the substance 
will be used and disposed of safely. 


Two types of licence are issued: Prescribed 
Substance Licences (PSL), of which there are 45 
in effect, covering uranium, thorium, and heavy 
water; and Radioisotope Licences covering 
certain radioisotopes, of which there are 4898 
in effect. 


In previous years all users and owners of 
uranium, thorium, etc., were required to have 
PSL's regardless of the source of the 
prescribed substance. During the year the 
Board agreed to exempt uses from this 
requirement where the source of the substance 
was not associated with the nuclear fuel cycle. 


Radioisotopes are widely used in medicine for 
diagnostic and treatment purposes, and in 
industry for radiography, gauging, static 
elimination and oil well logging. For these 
uses licences are required. However the use in 
smoke detectors and watches is generally 
exempted by the Board from licensing because of 
the minute quantities employed and the safe 
design of such devices. 


As of 31 March 1982, the following radioisotope 
licences were in effect: 


Type of user 


Hospitals and other 
medical institutions 
Universities and other 
educational institutions 

Governments 

Commercial 

Oil well logging 

Radiography 

Gauging 

Static eliminators 
Suppliers 

Others 


1981/82 1980/81 


During the period 52 types of smoke detector 
were approved and exempted from licensing. 


As with nuclear facilities, when the Board 
issues a radioisotope licence it specifies the 
conditions that must be met by the user and it 
carries out an inspection program to check 
compliance by the licensees. During the period 
1309 inspections were carried out, including 
inspections made prior to issuing a licence. 


Investigations into violations of licence 
conditions or AEC Regulations included 19 
instances where statutory dose limits to the 
whole body had been exceeded. Of these, Ant 
were due to single exposures, and 8 due to the 
accumulation of smaller doses over a period of 
time. In addition, there was one incident in 
which a worker received a dose to one hand in 
excess of statutory limits, resulting in a 
slight skin reaction. 


Other violations did not result in significant 
radiation exposures but involved situations 
where a potential radiation hazard was allowed 
to develop. This was the case in four of the 
most serious instances investigated. Two of 
these resulted in the Board suspending the 
licence issued for the use of radioactive 
material, one resulted in the Board revoking 
the relevant licence, and one resulted in the 
Board laying charges pursuant to the Atomic 
Energy Control Act. 


A proposed revision to the AEC Regulations, 
relating specifically to industrial 
radiography, was prepared and issued for public 
comment. This revision, if promulgated, will 
result in clearer delineation of 
responsibilities between the companies and the 
various personnel involved, making it simpler 
for corrective regulatory action to be taken in 
future, and hence facilitating improved safety 
in the industry. 


6.2 TRANSPORTATION OF RADIOACTIVE MATERIALS 


A memorandum of agreement was finalized between 
the Board and Transport Canada delineating the 
two agencies' responsibilities for regulating 
the transportation of radioactive materials. 
The carriers will be regulated pursuant to the 
Transportation of Dangerous Goods Act, and the 
shippers (and hence the packaging) pursuant to 
the Atomic Energy Control Act. As a result, 
the Board has prepared, and issued for public 
comment, a set of proposed regulations relating 
to the packaging of radioactive materials for 
transport. 


There was extensive participation by Board 
staff in the review being undertaken by the 
International Atomic Energy Agency of its 
recommendations relating to the safe transport 
of radioactive material. This review process 
is scheduled to result in the publication of 
revised international requirements for 
transportation in 1984. 


Seventeen occurrences were investigated in 
which shipments went astray, packages fell off 
vehicles, improper labelling was used, or the 
vehicles carrying the prescribed substances 
were involved in accidents. None of these 
incidents caused any significant radiation 
exposure to any person. 


7. COMPLIANCE MONITORING 


When a person applies for a licence to operate 
a nuclear facility or to use a prescribed 
substance the intended operating conditions are 
assessed by the Board and, if judged 
satisfactory, a licence is issued which has 
certain conditions based on these proposed 
operating conditions. 


An important role of the Board is to verify 
compliance of the licensees with the conditions 
of licences and other regulatory requirements. 
It does this in five ways: 


(a) There are 13 staff members located at 
nuclear power reactor sites and one in the 
Elliot Lake, Ontario, mining area. The 
prime role of these persons is to carry out 
inspections and maintain surveillance over 
the licensed facilities in these locations 


(b) There are two regional offices, one at 
Mississauga, Ontario, which has been in 
operation for four years, and one at 
Calgary, Alberta, which was established 
during the period reported. These two 
offices are staffed with 4 and 2 inspectors 
respectively, who perform inspections in 
Southern Ontario and Western Canada. 


(c) Board staff, based at the head office, 
Ottawa, Ontario, visit licensees across 
Canada to carry out inspections. In 
addition to 4 full-time inspectors from the 
Board's Compliance Services and Labora- 


tories Division, staff from divisions con- 
cerned with licensing also carry out 
inspections. 


(d) The Board appoints persons from provincial 
government departments as inspectors to 
assist it with compliance activities in 
their respective provinces. 


(e) The Board requires, as a condition of 
licences, that the licensee provide it with 
periodic reports and notice of any abnormal 
occurrences. 


At the end of the reporting period there were 
77 employees of other government organizations 
appointed AECB Inspectors pursuant to the AEC 
Regulations, who have regular duties within 
their own organizations. Their responsibi- 
lities as Board inspectors are part-time. 


To support the compliance and the radioactivity 
clean-up programs, the Board maintains a labo- 
ratory in Ottawa which has the capability of 
carrying out radiochemical analyses of samples 
taken during inspections, as well as other 
analyses that might be required but which might 
not be readily available elsewhere at short 
notice. 


Of the time spent by Board staff on licensing 
and regulatory actions 25% was directly related 
to compliance inspections and monitoring. 


8 REGULATORY RESEARCH AND DEVELOPMENT 


Since 1976, when it turned over its responsi- 
bility for supporting university research 
relating to atomic energy to the National 
Research Council, the Board has concentrated 
only on research and development that is 
mission-oriented in support of its regulatory 
activities. 


8.1 CONTRACT RESEARCH 


The objective of the Board's mission-oriented 
research program is to generate pertinent 
information that will assist the Board in 
making correct, timely, and credible decisions 
with respect to its regulatory mandate without 
undue reliance on the research and development 
programs of the industries being regulated. 
Where appropriate, joint programs are 
undertaken with other government departments or 
agencies in order to obtain maximum value for 
money expended, and to benefit from liaison 
with other research organizations. A major 
part of the funding during the fiscal year was 
devoted to the development of the methodology 
and equipment for safeguarding nuclear facili- 
ties of Canadian origin. 


The research program is structured to cover the 
impact of all aspects of the nuclear fuel cycle 
and materials on man (Health Effects), the 
pathways of radioactive substances to man 


through the environment (Environmental 
Processes), and potential origins of this 
impact of concern to man (Risk and Safety 
Eveluatdon)nm Ln addition, sit covers projects 
that are aimed at assisting with streamlining 
of the regulatory system (Regulatory Process 
Development) and those associated with 
safeguarding nuclear facilities and materials 
(Special Safeguards). 


The two major objectives of the Health Effects 
program are the improvement of standards for 
protection against radiation, and the more 
accurate detection and monitoring of radiation 
and radioactive substances. 


In the area of Environmental Processes the work 
is directed towards the assessment of the 
potential radiation dose to humans which 
results from the operation of nuclear 

facil § vests To do this, it is necessary to be 
able to predict the rate and the routes by 
which radionuclides can move through the 
environment. 


The Risk and Safety Evaluation program includes 
studies of the risks posed by activities within 
the nuclear fuel cycle to determine those which 
have the greatest impact or uncertainty, thus 
providing guidance on where further effort 
should be expended. Integrated risk 
assessments over the whole fuel cycle are now 
underway. In addition the program includes 
studies which look at certain safety aspects of 
the nuclear facilities. These include the 
examination of causes of accidents, methods of 
preventing component failure, and system 
behaviour. 


The Special Safeguards program, undertaken 
jointly by the Board and AECL as an assistance 
program in support of the International Atomic 
Energy Agency (IAEA), saw much of the 
preliminary acceptance testing of equipment for 
inspecting 600 MW CANDU facilities for 
compliance with international safeguards, 
completed during the year. Commissioning and 
operating procedures for this equipment are 
being written up and installation of the 
equipment in the Point Lepreau and Gentilly 2 
generating stations is proceeding at an 
accelerated rate in preparation for reactor 
criticality. Development of safeguards 
equipment and procedures suitable for existing 
reactors, such as those at Pickering and Bruce, 
has continued. 


Regulatory Process Development involves studies 
to compare the Board's regulatory approach with 
that of other agencies and to estimate the 
socio-economic impact of proposed regulations. 


The contracts in each of the above areas of 
concern which were current during the fiscal 
year are listed in Annex X. Those started 
during this period are indicated by an 
asterisk. Reports resulting from research 


contracts are available to the public through 
the AECB's Office of Public Information. 


During the year, the total amount spent on 
contract research was $3,118,745 in the 
following proportions: 


Health Effects Tie Bi, 
Environmental Processes 9.5% 
Risk and Safety Evaluation KORO, 
Security 027 
Regulatory Documents Development OUT 
Special Safeguards Tide eZ, 


While this was an increase of $589,283 over the 
last Etsicalayean., ethemboardaconsiders sthat ete 
level of research is still not adequate to 
provide it with sufficient information and to 
give it the required degree of independence 
from those being regulated. 


Action is currently underway to seek additional 
resources for an expanded programe. 


8.2 RADIATION PROTECTION 


The prime objective of the Board when licensing 
nuclear facilities and users of radioactive 
substances is to protect workers and the public 
from unnecessary or excessive doses of ionizing 
radiation. A small staff of specialists in the 
field of health physics assesses both the 
radiological hazards associated with licensable 
activities and the radiation protection devices 
and programs established to protect against 
these hazards. Board staff also work with 
national and international authorities to 
develop standards and guidelines for helping to 
maintain radiation doses at an acceptably low 
level. 


One major area of effort during the reporting 
period related to pending changes to the AEC 
Regulations to reflect the 1977 recommendations 
of the International Commission on Radiological 
Protection, taking into account Canadian 
circumstances and the Canadian regulatory 
approach. These changes include a requirement 
to keep doses “as low as reasonably achievable, 
economic and social factors being taken into 
account", as well as dose limits based on the 
“effective dose equivalent" concept which 
accounts for the total health risk when the 
body is exposed non-uniformly. Board staff 
were also involved in work associated with: 


- emergency reference dose levels; 

- effects of low doses of alpha radiation; 

- criteria for waste management and control of 
radioactive effluents from nuclear 
facilities; 

- participation in the work of a 
federal-provincial Sub-Committee on 
Bioassay; 

- standardization of calibration procedures for 
personal dosimeters used for measuring doses 
from gamma radiation. 


9. SAFEGUARDS AND SECURITY CONTROL OF 
PRESCRIBED SUBSTANCES AND EQUIPMENT 


The Board continued its activities in the area 
of safeguards at both the international and 
national levels. Staff participated in 
meetings in support of Canadian bilateral 
nuclear cooperation activities and the adminis- 
tration of related bilateral agreements. Board 
staff members are regularly included on 
Canadian government delegations and also 
regularly consult with their counterparts in 
other countries. Canada is party to bilateral 
nuclear cooperation agreements covering more 
than twenty countries. 


Staff have continued to work with the nineteen 
IAEA Inspectors who are authorized to carry out 
inspections in Canada for the purposes of veri- 
fying Canadian compliance with its obligations 
under the Treaty on the Non-Proliferation of 
Nuclear Weapons. 


On the national level, Board staff have con- 
tinued to exercise control over the export of 
nuclear materials, equipment, and technology to 
ensure that exports were consistent with 
Canadian nuclear export policy- Proposed regu- 
lations covering physical protection of certain 
nuclear materials and facilities were drawn up 
and made available for public comment. 

These proposed regulations are now approved in 
principle by the Board. 


10. INTERNATIONAL ACTIVITIES 


Board Staff participate regularly in activities 


of the International Atomic Energy Agency, the 
Organization for Economic Cooperation and 
Development (OECD) Nuclear Energy Agency, and 


other international organizations concerned 
with the peaceful uses of nuclear energy. 
During the past year staff members, both as 
representatives of the Board and of the Govern- 
ment of Canada, took part in committees, 
working groups and technical meetings dealing 
with a wide range of topics, including prepara- 
tion and revision of safety codes and standards 
for nuclear facilities and for radiation pro- 
tection in the nuclear industry; review of the 
international regulations for safe transport of 
radioactive materials; siting, design and 
operation of nuclear facilities; uranium 
mining, refining and processing; management of 
radioactive waste; international nuclear 
safeguards and the physical protection of 
nuclear facilities. Board staff also were 
involved in the negotiations in Brussels 
concerning the Canada/Euratom Nuclear 
Cooperation Agreement. 


The Board also maintains contacts with nuclear 
regulatory agencies in several other countries 
on matters of common concern. Members of Board 
staff met in the United Kingdom with represen- 
tatives of the UK Nuclear Installations Inspec- 
torate as part of the exchange of information 
agreement between the two organizations. 
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Canada has continued to take a leading role in 
the Working Group on Nuclear Power Supplies in 
Space, under the Scientific and Technical Sub- 
Committee of the United Nation's Committee on 
the Peaceful Uses of Outer Space. Board staff 
have acted in an advisory capacity to the 
Canadian representatives. 

ihe RADIOACTIVITY INVESTIGATION AND CLEAN-UP 
In 1976 a Federal-Provincial Task Force was set 
up to expedite the clean-up of the radioactive 
contamination in Port Hope, Ontario. It subse- 
quently expanded its activities to three other 
towns and a number of other locations in 
Canada. Ten federal departments and three 
provinces are represented on the Task Force 
with the Board taking the lead role- For the 
purpose of the clean-up, in addition to those 
located at head office, Board staff are located 
in Port Hope, Elliot Lake, and Bancroft, 
Ontario. 


The majority of this clean-up has been 
completed. 


Board staff were heavily involved in finding a 
suitable location to which the radioactively 
contaminated soil at a housing subdivision in 
Scarborough, Ontario, could be moved. This 
issue generated considerable public reaction. 

A legal action was instituted and the Federal 
Court of Appeal granted an injunction against 
the Board restraining it from moving the soil. 
The decision was based on the Court's finding 
that the Board lacked the statutory authority 
to undertake the measures proposed. Subsequent 
to this decision the Board has ceased any 
activity in this area other than to assist with 
monitoring after the soil is removed. 


Under the direction of the Minister of Energy, 
Mines and Resources, action has been initiated 
to establish a new federal office of radioac- 
tive waste management. This office, the 
activities of which will be regulated by the 
Board, will assume operative responsibility for 
the federal government's role in completing the 
remaining work of the Task Force and for 
developing a national capability for the 
management of low-level radioactive waste. 

WIA COMMUNICATIONS WITH THE PUBLIC 

During the reporting period there was continued 
emphasis on communication with the public in 
line with the Board's objective of greater 
openness in its regulatory activities. 


This communication has taken various forms: 


— appearances by interested parties before 
regular meetings of the five-member Board; 


— presentations by Board staff before public 
meetings, commissions, and government 
committees; 
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- implementation of a Consultative Document 
System whereby drafts of all proposed 
documents of a regulatory nature including 
revisions to regulations are made available 
for public comment. Copies of such 
documents are automatically sent to 
interested parties, for comments, and a 
special mailing list is maintained for this 
purpose; : 


- operation of a public documents room at the 
head office in Ottawa where documents 
relating to licensing may be viewed by the 
public; 


- news releases describing licensing actions 
and other regulatory information of 
imteresteto the public: 


- oral and written announcements on matters 
of public interest. 


During the period 24 news releases were issued, 
54 AECB papers were published, and an average 
of 435 copies of publications per month were 
sent out as a result of oral or written 
requests. 


As part of the Consultative Document Systen, 
drafts of the following regulatory documents 
were issued for public comment: 

C-11 Atomic Energy Control Regulations: 
Amendments Concerning Inspectors, 
Nuclear Facility Licensing, and 
Procedural Safeguards - proposed 
amendments to the Atomic Energy 
Control Regulations. 


Atomic Energy Control Regulations: 
Amendments Concerning Industrial 
Radiography, and Related Safety 
Requirements and Responsibilities - 
proposed amendment to the Atomic 
Energy Control Regulations, Section 
18. 


Regulations for Packaging of 
Radioactive Material for Transport - 
proposed regulations consolidating in 
one text the requirements governing 
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the packaging aspects of 

transportation. 
C-62 Atomic Energy Control Regulations: 
Interpretation of Proposed Revision 
Relating to Industrial Radiography - 
proposed regulatory guide providing 
clarification of Section 18 of the 
Atomic Energy Control Regulations as 
revised (see C-39). 


Deep Geological Disposal of High-Level 
Radioactive Waste in Crystalline 
(Plutonic) Rock: Initial Regulatory 
Statement Regarding Concept Assessment 
Stage - proposed regulatory policy 
Statement setting out the perspective 
from which the AECB will review 
reports submitted in support of the 
concept. 

13. FINANCIAL STATEMENT 

The financial statement for the fiscal year 
ending 31 March 1982 is given in Annex XI. 


This annex also presents a summary of receipts 
by the Board for deposit in the Consolidated 
Revenue Fund. The two items are 

1) contributions from Ontario and Saskatchewan 
towards the cost of radioactivity clean-up, and 
2) premiums collected under the Nuclear 
Liability Act for amounts of insurance which 
the Nuclear Insurance Association of Canada 
does not provide. 


The decontamination costs shown in Annex XI are 
incurred for the investigation and clean-up of 
radioactive sites in Canada described in 
Section 11 of this report. 
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ANNEX II 


ADVISORY COMMITTEE MEMBERS 


1. Advisory Committee on Radiological Protection 


Dr G.C. Butler (Chairman) Former Director (retired) 
Biological Science Laboratories 
National Research Council of Canada 
Ottawa, Ontario 


Dr R.A. Béique Centre hospitalier de l'Université de Montréal 
Hôpital Notre-Dame 
Montréal, Québec 


Dr P. Lachance Responsable, Programme de santé des travailleurs 
Centre hospitalier de l'Université Laval 
Québec, Québec 


Dr E.G. Létourneau Director, Radiation Protection Bureau 
Health and Welfare Canada 
Ottawa, Ontario 


Dr A.M. Marko Director, Division of Health Sciences, 
Chalk River Nuclear Laboratory 
Atomic Energy of Canada Research Company 
Chalk River, Ontario 


Dr J. Muller Former Head (retired) 
Special Studies and Services Branch 
Ontario Ministry of Labour 
Toronto, Ontario 


Dr L.D. Skarsgaard British Columbia Cancer Research Centre 
Vancouver, British Columbia 


Dr J.B. Sutherland Head, Nuclear Medicine 
Health Sciences Centre 
Winnipeg, Manitoba 


Dr R. Wilson Director, Health and Safety Division 
Ontario Hydro 
Toronto, Ontario 


Secretariat 

Mr F.C. Boyd Science Adviser, AECB 

Dr R. Avadhanula Technical Secretary, AECB 

Sub-Committee on Risk Estimates 

Dr J. Muller (Chairman) 

Dr T.W. Anderson Head, Department of Health Care 

and Epidemiology 

University of British Columbia 
Vancouver, British Columbia 

Dr E.W. Gibbs Director, Health and Safety Affairs 
Celanese Canada 
Montréal, Québec 

Dr H.B. Newcombe Former Head (retired) 
Population Genetics Division 


Atomic Energy of Canada Research Company 
Chalk River, Ontario 
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Dr D.K. Meyers Head, Radiation and Biology Branch 
Atomic Energy of Canada Research Company 
Chalk River, Ontario 


Secretary 


Dr R- Avadhanula Technical Secretary, AECB 


2. Advisory Committee on Nuclear Safety 

Dr H.E. Duckworth (Chairman) President Emeritus 
University of Winnipeg 
Winnipeg, Manitoba 


Dr R-E. Jervis (Vice-chairman) Professor, Nuclear and Radiochemistry, 
and Chairman, Research Board 
University of Toronto 
Toronto, Ontario 


Dr W.H. Gauvin Director, Research and Development 
Noranda Mines Ltd 
Pointe-Claire, Québec 


Dr N.C. Lind Professor of Civil Engineering, 
University of Waterloo, 
Waterloo, Ontario 


Dr O-R.- Lundell Dean of Science 
York University 
Downsview, Ontario 


Dr K.J. McCallum Dean of Graduate Studies 
University of Saskatchewan 
Saskatoon, Saskatchewan 


Dr W. Paskievici Chairman, Institut de génie nucléaire 
École polytechnique 
Montréal, Québec 


Dr A Pearson Former Director (retired) 
Electronics, Instrumentation and Control Division 
Atomic Energy of Canada Research Company 
Chalk River, Ontario 


Dr J.T. Rogers Professor of Mechanical Engineering 
Department of Mechanical 
and Aeronautical Engineering 
Carleton University 
Ottawa, Ontario 


Mr C.E. Tupper Administrator, Environmental Health 
Nova Scotia Department of Health 
Halifax, Nova Scotia 
Mr W.M. Walker Vice President, Engineering 
British Columbia Hydro and Power Authority 
Vancouver, British Columbia 
Dr G.-C. Butler (ex officio) Chairman, Advisory Committee on Radiological Protection 
Secretariat 


Mr F.C. Boyd Science Adviser, AECB 


Mr J.H. Elks Associate Scientific Adviser, AECB 
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ANNEX III 


NUCLEAR LIABILITY INSURANCE COVERAGE AS AT 31 MARCH 1982 


University of Toronto 
SLOWPOKE Reactor 


2% McMaster Research Reactor 
. NPD Generating Station 


3 
4 Douglas Point Generating 
Station 


Gentilly 1 Nuclear Power 
Station 


Pickering "A" Generating 
Station 


Bruce "A" Generating 
Station 


Eldorado Nuclear Limited 
Port Hope Refinery 


Westinghouse Canada Inc. 
Port Hope 
Fuel fabrication plant 


Ecole polytechnique 
SLOWPOKE Reactor 


Dalhousie University 
SLOWPOKE Reactor 


University of Alberta 
SLOWPOKE Reactor 


Saskatchewan Research Council 
SLOWPOKE Reactor 


Point Lepreau Nuclear Power 
Station 
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ANNEX IV 


URANIUM MINE/MILL FACILITIES LICENSED AS OF 31 MARCH 1982 


NAME AND LOCATION 


(LICENSEE) 


Agnew Lake Mine 
Espanola, Ontario 
(Agnew Lake Mines Ltd.) 


Denison Mines 
Elliot Lake, Ontario 
(Denison Mines Ltd.) 


Beaverlodge Mining Operations 
Beaverlodge, Saskatchewan 
(Eldorado Nuclear Ltd.) 


Dubyna Mine 
Uranium City, Saskatchewan 
(Eldorado Nuclear Ltd.) 


Rabbit Lake Mine 
Wollaston Lake, Saskatchewan 
(Gulf Minerals Canada Ltd.) 


Madawaska Mine 
Bancroft, Ontario 
(Madawaska Mines Ltd.) 


Quirke Mine 
Elliot Lake, Ontario 
(Rio Algom Ltd.) 


Panel Mine 
Elliot Lake, Ontario 
(Rio Algom Ltd.) 


Cluft Bake, Phase: 1 
Saskatchewan 
(Amok Ltd.) 


Clurf Lake, MO ore body 
Saskatchewan 
(Amok Ltd.) 


Cluff Lake, “Uranium Project” 
Saskatchewan 
(Amok Ltd.) 


Michelin Project 
L. Kaipokok, Labrador 
(Brinex Ltd.) 


Kitts Project 
Nr Postville, Labrador 
(Brinex Ltd.) 


STATUS 


Operating under AECB-MFOL-106-3 

expiring 31 October 1982. 

Licensed capacity: 550 tonnes/yr uranium concentrate 
3000 tonnes/yr acid raffinate 


Operating under AECB-MFOL-112-4 
expiring 31 May 1983. 
Licensed capacity: 10,900 tonnes/day mill feed 


Operating under AECB-MFOL-104-2 

expiring 31 October 1982. 

Licensed capacity: 1.2 million kg/yr uranium 
concentrate 


Operating under AECB-MFOL-117-1 Amendment 1 
expiring 30 April 1982 
Licensed capacity: 275 tonnes/day uranium ore 


Operating under AECB-MFOL-105-3 

expiring 31 May 1983. 

Licensed capacity: 2.3 million kg/yr uranium 
concentrate 


Operating under AECB-MFOL-107-2 
expiring 30 November 1982. 
Licensed capacity: 1,600 tonnes/day mill feed 


Operating under AECB-MFOL-108-3 

expiring 31 October 1982. 

Licensed capacity: 6,350 tonnes/day mill feed 
2,500 tonnes/y acid raffinate 


Operating under AECB-MFOL-120-1 
expiring 31 January 1983. 
Licensed capacity: 3,000 tonnes/day mill feed 


Operating under AECB-MFOL-126-1 
expiring 30 September 1982. 
Licensed capacity: 1.7 million kg/yr uranium 


Underground exploration under AECB-UEP-124-1 
expiring 30 June 1982. 


Construction under AECB-MFSCA-118-0 


Underground exploration under AECB-UEP-103-0 
Amendment 3 expiring 30 September 1982. 


Underground exploration under AECB-UEP-114-0 
Amendment 2 expiring 31 July 1982. 


Stanrock Mine 
Elliot Lake, Ontario 
(Denison Mines Ltd.) 


Stanleigh Mine 
Elliot Lake, Ontario 


(Rio Algom Ltd.) 


Rare Earth Resources Ltd. 
Haliburton region, Ontario 


Key Lake, Saskatchewan 
(Key Lake Mining Corporation) 


A. Frame Contracting Ltd. 
Uranium City, Saskatchewan 


Midwest Lake 
Saskatchewan 
(Canada Wide Mines Ltd.) 


Wolly Lake Project 

Saskatchewan 

(Canadian Occidental 
Petroleum Ltd.) 


Dawn Lake Saskatchewan 
(Asamera Inc.) 
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Underground 
expiring 31 


Underground 
expiring 30 


Underground 
Amendment 1 
expiring 31 


Underground 
expiring 30 


Ore Removal 
expiring 31 


Ore Removal 


expiring 30 


Ore Removal 
expiring 30 


Ore Removal 
expiring 31 


MFSCA - Mining Facility Site 

MFOL - Mining Facility Operating Licence 
UEP - Underground Exploration Permit 
ORP - Ore Removal Permit 


ANNEX IV (CONT'D) 


exploration 
July 1982. 


exploration 
June 1982. 
exploration 
July 1982. 


Exploration 
June 1982. 


under 


under 


under 


AE CB=UEP—115—1 


AECB-UEP-119-1 


AECB=UEP=121=1 


AECB-UEP-111-1 


Permit AECB-ORP-122-2 
December 1982. 


Permit AECB-ORP-123-2 
November 1983. 


Permit AECB-ORP-127-0 
November 1982. 


Permit AECB-ORP-128-0 
December 1982. 


& Construction Approval 
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ANNEX V 


URANIUM REFINERIES AND FUEL FABRICATION FACILITIES LICENSED AS OF 31 MARCH 1982 


LICENSEE 
(LOCATION) 


Eldorado Nuclear Ltd. 
(Port Hope, Ontario) 


Eldorado Nuclear Ltd. 
(Blind River, Ontario) 


ESI Resources 
(Calgary, Alberta) 


Saskatchewan Research 
Council 
(Saskatoon, Saskatchewan) 


Canadian General 
Electric Co. Ltd. 
(Toronto, Ontario) 


Canadian General 
Electric Co. Ltd. 
(Peterborough, Ontario) 


Westinghouse Canada Inc. 
(Port Hope, Ontario) 


Westinghouse Canada Inc. 
(Varennes, Québec) 


Combustion Engineering- 
Superheater Ltd. 
(Moncton, New Brunswick) 


CAPACITY 
(TONNES/YEAR 
OF URANIUM) 


Treatment of 
100 tonnes of 
ore containing 
uranium 


500 
(fuel pellets) 


500 
(fuel bundles) 


750 
(fuel pellets and 
bundles) 


200 
(fuel bundles) 


rs 
(fuel pellets and 
bundles) 


FFOL - Fuel Facility Operating Licence 
FFCA —- Fuel Facility Construction Approval 


STATUS 


Operating under AECB-FFOL-203-4 
expiring 30 September 1982. 


Construction under AECB-FFCA-213-0 


Operating under AECB-FFOL-209-2 
expiring 30 November 1982. 


Operating under AECB-FFOL-211-1 


expiring 31 October 1982. 


Operating under AECB-FFOL-202-3 


expiring 31 May 1982. 


Operating under AECB-FFOL-201-3 
expiring 30 April 9184. 


Operating under AECB-FFOL-206-3 
expiring 30 November 1983. 


Operating under AECB-FFOL-204-3. 
expiring 29 February 1984. 


Operating under AECB-FFOL-208-5 
expiring 28 February 1983. 
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ANNEX VI 


HEAVY WATER PLANTS LICENSED AS OF 31 MARCH 1982 


NAME AND LOCATION CAPACITY 
(LICENSEE) (TONNES /YEAR) 


Glace Bay Heavy Water Operating under AECB-HWPOL-403-3 
Plant, Nova Scotia Amendment 1 

(Atomic Energy of expiring 31 July 1982. 

Canada Limited) 


Port Hawkesbury Heavy Operating under AECB-HWPOL-404-—2 
Water Plant, Nova Scotia Amendment 1 

(Atomic Energy of expiring 31 July 1982. 

Canada Limited) 


Bruce Heavy Water Plant, 
Ontario 
(Ontario Hydro) 
PAS Operating under AECB-HWPOL-405-2 
expiring 30 June 1983 (A and B). 
“BO 


HWPCA 1/75 - Amendment 1 in effect. 
Facility mothballed. 


LaPrade Heavy Water AECB-HWPCA-400-0 - Amendment 1 in 
Plant, Québec effect. Facility mothballed. 
(Atomic Energy of 

Canada Limited) 


HWPOL - Heavy Water Plant Operating Licence 
HWPCA - Heavy Water Plant Construction Approval 
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ANNEX VII 


POWER REACTORS LICENSED AND PLANNED AS OF 31 MARCH 1982 


NAME AND LOCATION TYPE AND CAPACITY STATUS 
(LICENSEE) 


NPD Generating Station CANDU-PHW (2) Started up 1962. Operating under 

Rolphton, Ontario 25 MW(e) (G3) Reactor Operating Licence No. 1/78, 
Amendment 1 

(Ontario Hydro & AECL) (1) expiring 30 June 1983. 


Douglas Point Generating CANDU-PHW Started up 1966. Operating under Reactor 
Station, 200 MW(e) Operating Licence No. 5/77, Amendment 1, 
Tiverton, Ontario expiring 30 June 1982. 

(Ontario Hydro & AECL) 


Pickering Generating CANDU-PHW Started up 1971. Operating under Reactor 
Station, 24%, 4 x 500 MW(e) Operating Licence No. 3/77, Amendments 1 
Pickering, Ontario and 2, 

(Ontario Hydro) expiring 30 June 1982. 


Bruce Generating CANDU-PHW Started up 1976. Operating under Reactor 

Station | Aw, 4 x 750 MW(e) Operating Licence No. 2/81, amendment 1 

Tiverton, Ontario expiring 30 September 1982, allowing 

(Ontario Hydro) operation of units at approx. full 
electrical power, (88% of design thermal 
power). 


Pickering Generating CANDU-PHW Reactor Construction Licence No. 2/74 
Station BA 4 x 500 MW(e) in force. Start-up expected 1982. 
Pickeing, Ontario 

(Ontario Hydro) 


Bruce Generating CANDU-PHW Reactor Construction Licence No. 2/75 
S'ÉALLON Bem, 4 x 750 MW(e) in force. Start-up expected 1983. 
Tiverton, Ontario 

(Ontario Hydro) 


Darlington Generating CANDU-PHW Reactor Construction Licence No. 1/81 
Station AS 4 x 850 MW(e) in force. Start-up expected 1988. 
(Ontario Hydro) 


Gentilly 1 Nuclear CANDU-BLW (4) Started up 1970. Currently shut down 
Power Station 250 MW(e) - Possession licence issued 

Gentilly, Québec 

(Hydro-Québec & AECL) 


Gentilly 2 Nuclear CANDU-PHW Reactor Construction Licence 
Power Station 600 MW(e) in force. Start-up expected 
Gentilly, Québec 

(Hydro-Québec) 


Point Lepreau Generating CANDU-PHW Reactor Construction Licence 
Station 600 MW(e) in force. Start-up expected 
Point Lepreau, 
New Brunswick 


(NBEPC) @)) 
(QG) AECL - Atomic Energy of Canada Limited 
(2) PHW - Pressurized Heavy Water 

(5 (e) - Nominal electrical power output 
(4) BLW - Boiling Light Water 


(5) NBEPC - New Brunswick Electric Power Commission 


ANNEX VIII 


RESEARCH REACTORS LICENSED AS OF 31 MARCH 1982 


LOCATION TYPE AND CAPACITY STATUS 


Started up 1959. Operating under Reactor 
Operating Licence No-1/81, Amendment 1 
expiring 30 June 1982. 


McMaster University 
Hamilton, Ontario 


Swimming Pool 
5 MW(t) (Cib) 


Subcritical 
Assembly 


Started up 1958. Operating under Reactor 
Operating Licence No. 1/80, expiring 
30 March 1985. 


University of Toronto 
Toronto, Ontario 


SLOWPOKE II 
20 Kw(t) 


Started up 1976. Operating under Reactor 
Operating Licence No. 6/77, expiring 
30 June 1982. 


University of Toronto 
Toronto, Ontario 


Subcritical 
Assembly 


Started up 1974. Operating under Reactor 
Operating Licence No. 4/80, expiring 
30 June 1985. 


Ecole polytechnique 
Montreal, Québec 


SLOWPOKE 
20 Kw(t) 


Started up 1976. Operating under Reactor 
Operating Licence No. 8/77, Amendment il 
expiring 30 June 1983. 


École polytechnique 
Montreal, Québec 


SLOWPOKE 
20 Kw(t) 


Started up 1976. Operating under Reactor 
Operating Licence No. 4/77, expiring 
30 June 1982. 


Dalhousie University 
Halifax, Nova Scotia 


SLOWPOKE II 
20 Kw(t) 


Started up 1977. Operating under Reactor 
Operating Licence No. 2/78, expiring 
31 January 1983. 


University of Alberta 
Edmonton, Alberta 


SLOWPOKE 
20 Kw(t) 


Started up 1981. Operating under Reactor 
Operating Licence no 5/80, Amendment 1 
expiring 30 January 1986. 


Saskatchewan Research 
Council 
Saskatoon, Saskatchewan 


Gl) Ct) e-sthermalp power 
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ANNEX IX 


RADIOACTIVE WASTE MANAGEMENT FACILITIES LICENSED AS OF 31 MARCH 1982 
OS Oa 


LOCATION 
(LICENSEE) 


Radioactive Waste Storage 
Site 1, Bruce Nuclear 
Power Development, 
Tiverton, Ontario 
(Ontario Hydro) 
Radioactive Waste 
Operations Site 2, 
Bruce Nuclear 

Power Development, 
Tiverton, Ontario 
(Ontario Hydro) 


Gentilly 1 Nuclear 
Power Station 
Gentilly, Québec 
(Hydro-Québec) 


Point Lepreau Radioactive 
Waste Management Facility 
Point Lepreau, New 
Brunswick 

(New Brunswick Electric 
Power Commission) 

Port Granby, Ontario 
(Eldorado Nuclear Ltd.) 


Welcome, Ontario 
(Eldorado Nuclear Ltd.) 


Edmonton, Alberta 
(University of Alberta) 


Toronto, Ontario 
(University of Toronto) 


Suffield, Alberta 
(Dept. of National 
Defence) 


Storage of solid wastes from 
Bruce, Douglas Point, and 
Pickering nuclear generating 
stations 


Incineration, compaction and 
storage of wastes from Bruce, 
Douglas Point, and Pickering 
nuclear generating stations 


Storage of solid wastes from 
Gentilly 1 nuclear reactor 


Storage of anticipated wastes 
from Point Lepreau Nuclear 
Generating Station 


Storage of wastes from 
Eldorado Nuclear Ltd Refinery 
at Port Hope, Ontario, and 
chemical treatment for 

removal of contaminants from 
drainage and run-off water 

at the site 

Inactive facility (no new 
wastes) for storage of wastes 
from previous Eldorado Nuclear 
Ltd., Port Hope operations and 
chemical treatment for removal 
of contaminants from drainage 
and run-off water from the 
site 

Incineration of low-level 
combustible liquid wastes and 
storage of aqueous and solid 
wastes from the University 

and Edmonton area 
Decommissioning of Linac 
accelerator laboratory and 


storage and handling facilities 


at 1 Spadina Cres. and 215 
Huron St. for wastes from the 
University and Toronto area 
Inactive facility (no new 
wastes) for storage of solid 
wastes from military 
activities 


WFOL - Waste Management Facility Operating Licence 
WFCA — Waste Management Facility Construction Approval 
ROL - Reactor Operation Licence 


STATUS 


Operating under Douglas Point 
Reactor Operating Licence 

ROE 7 

expiring 30 June 1982. 


Operating under AECB-WFOL-314-0 
expiring 31 May 1982. 
Construction Approval AECB- 
315-0 and 316-0 in effect for 
facility extension and central 
maintenance facility. 


Operating under AECB-WFOL-319-0 
expiring 31 May 1983. 


Construction Approval AECB- 
WFCA-312-0 in effect for an 
extension to the facility. 
Construction Approval AECB- 
WFCA-308-0 in effect. 


Operating under AECB-WFOL-300-3, 


Amendment 1 
expiring 31 May 1982. 


Operating under AECB-WFOL-311-2 
expiring 31 May 1982. 


Operating under AECB-WFOL-301-2 
expiring 30 April 1983. 


Operating under AECB-WFOL-310-3, 


expiring 31 May 1983. 


Construction Approval AECB- 
WFCA-317-0 in effect. 


Operating under AECB-WFOL-307-1 
expiring 31 January 1984. 
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ANNEX X 


SUMMARY OF MISSION-ORIENTED 


RESEARCH CONTRACTS AND AGREEMENTS FOR 1981-82 


Research Organization 


RISK AND SAFETY EVALUATION 


Carleton University 
Ottawa, Ontario 


University of Ottawa 
Ottawa, Ontario 


McMaster University 
Hamilton, Ontario 


*Ellyin & Associates 
Consultants Ltd. 
Sherbrooke, Québec 


Shully I. Solomon & 
Associates 
Waterloo, Ontario 


Ecole polytechnique 
Montréal, Québec 


University of Waterloo 
Waterloo, Ontario 


Monserco Ltd. 
Mississauga, Ontario 


*Canadian Institute for 
Radiation Safety 
Elliot Lake, Ontario 


*Ecole polytechnique 
Montréal, Québec 


*University of British 
Columbia 
Vancouver, British Columbia 


*University of Ottawa 
Ottawa, Ontario 


*Behavioural Team 
Toronto, Ontario 


*Biotechnology Inc. 
Falls Church, Virginia, USA 


*Compris Inc. 
Ottawa, Ontario 


*Queen's University 
Kingston, Ontario 


Project 


Thermal & Hydraulic Behavior of 
CANDU Cores Under Severe Accident 
Conditions 


A Study of the Process of 
Rewetting of Hot Surfaces by 
Flooding - Phase II 


Seismic Qualification of Equipment 
Located in CANDU Nuclear Power 
Plants - Phase II 


Periodic Inspection for Safety 
of CANDU Heat Transporting 
Piping Systems - Phase II 


The Application of Stochastic & 
Deterministic Techniques to the 
Estimation of Design Basis Floods 
for Nuclear Facilities Phase II 


Public Health Risks Associated 
with the CANDU Nuclear Fuel Cycle 


Ultrasonic Sizing of Fatigue Cracks 
Investigation into Applicability 

of Special Form Designation 

to 192-Iridium Shipments 

Uranium Mine Inspectors Training 


Course 


Assessment of Small Aircraft Crash 
Probabilities in the Vicinity of 
Airports 


Consequences of Pressure Tube Rupture 
on In-Core Components - Phase I 
Flow Instabilities under Long-Term 


Cooling Conditions 


Human Factors Needs Assessment 
Study - Phase I 


Needs Assessment and Planning Study 
on the Topic of Human Factors 


Evaluation of Ontario Hydro's Nuclear 


Expenditures 


During 1981-82 


$29,000 


23,000 


20,000 


12,000 


31,000 


56,000 


31,000 


6,000 


25,000 


24,000 


14,000 


16,000 


6,000 


2,000 


7,000 


Training Courses in Science Fundamentals 


Analysis of AECB Examination Papers 


3,000 


Research Organization 


*Queen's University 
Kingston, Ontario 


*JRT Associates 
London, Ontario 


*M.M. Dillon & Co. 
Toronto, Ontario 


HEALTH EFFECTS 


*EMR - CANMET 
Ottawa, Ontario 


*Canadian Institute for 
Radiation Safety 
Elliot Lake, Ontario 


University of Saskatchewan 


Saskatoon, Saskatchewan 


University of Toronto 
Toronto, Ontario 


*Ontario Ministry of Labour 


Toronto, Ontario 
C.E. Makepeace 

Ottawa, Ontario 
*Dr R. Avadhanula 


Ottawa, Ontario 


Monserco Ltd. 
Mississauga, Ontario 


Michael Holliday & Associates 


Ottawa, Ontario 


*University of Toronto 
Toronto, Ontario 


*University of Toronto 
Toronto, Ontario 


*C.E. Makepeace 
Ottawa, Ontario 


*University of Toronto 
Toronto, Ontario and 
McGill University 
Montréal, Québec 


G. Taylor 
Mount Pearl, 
Newfoundland 


Dine 


Project 


Production of AECB Operator 
Examination Questions - Part I 


Sample AECB Operator Examination 
Questions & Sample Training 
Objectives 


Review of Toxic Gas Handling 


Personal Radon Daughter 
Dosimeter Development 


Mine Measurement of the Concentration 
of Uranium Ore Dust in Mines 


Measurement of the Exposure of 

an Operator to a Mixture of 
Radioactive Aerosol & Quartz in the 
Confinement of a Mining Equipment 
Cab 


Continuing Studies on Radon 
Daughter Dosimetry 


Lung Cancer amongst Uranium Miners 
in Ontario 


Practical Procedure for the Random 
Sampling of Workplace Environment 
Hazards 


Studies of UO», Dissolution in 
Simulated Lung Fluid 


Development of a Specialized 
In-Vivo Body Counter for 
Radiation Monitoring 


Dose Response Relationships for 
Acute Exposure to Sulphur Dioxide 


Some Aspects of the Chemical 
Toxicology of Uranium 


Development of Diffusion-Based 
Radon Daughter Dosimeters 


Statistical Methods Applied to the 
Study of Respirable Quartz and 
Respirable Dust Concentrations in 
Uranium Mines in Canada 


Risk Estimates for the Health 
Effects of Alpha Radiation - Phase II 


Compilation of Work Histories of 
Fluorspar Workers in Newfoundland 


Expenditures 


During 1981-82 


$ 4,000 


1,000 


3,000 


8,000 


15,000 


13,000 


53,000 


15,000 


2,000 


24,000 


4,000 


4,000 


11,000 


60,000 


19,000 


13,000 


1,000 


Research Organization 


ENVIRONMENTAL PROCESSES 


University of Waterloo 
Waterloo, Ontario 


*Environment Canada, 
Canada Centre for Inland 
Waters 
Burlington, Ontario 


*University of Toronto 
Toronto, Ontario 


*University of Toronto 
Toronto, Ontario 


Beak Consultants Ltd. 
Toronto, Ontario 


*Beak Consultants Ltd. 
Toronto, Ontario 


*Beak Consultants Ltd. 
Noronto,, Ontario 


*Beak Consultants Ltd. 
Toronto, Ontario 


*Beak Consultants Ltd. 
Toronto, Ontario 


*Beak Consultants Ltd. 
Toronto, Ontario 


*Beak Consultants Ltd. 
Toronto; Ontario 


*Beak Consultants Ltd. 
Toronto, Ontario 


*Beak Consultants Ltd. 
Toronto, Ontario 


*Saskatchewan Research 
Council 
Saskatoon, Saskatchewan 


Société de Consultation 
WAANaa sul Inc. 
Montréal, Québec 


*W & W Radiological and 
Environmental Consultant 
Services Inc. 
Willowdale, Ontario 


*MacLaren Engineers, 
Planners and Scientists Inc. 
Toronto, Ontario 


ENO ee 


Project 


Studies of Geochemical Retardation 
of Radionuclides in Representative 
Unconsolidated Canadian Geological 
Materials 


Removal & Fixation of Radionuclides 
from Uranium Mill Effluents 


Ecological Behaviour of Abandoned 
Uranium Mill Tailings 


Analyses of Tailings Samples 


Regulatory Approach to Deep Lake 
Disposal of Uranium Mine Tailings 


Review of the Relationship between 
Dose Commitment and the Management 
of Uranium Mill Tailings 


Dose Commitment from Uranium Tailings 
- Development of Aquatic 
Pathways Model 


Dose Commitment from Uranium Tailings 
- Source Terms and Dose Calculations 


Dose Commitment from Uranium Tailings 
- Preparation of Appendices 


Dose Commitment from Uranium Tailings 
- Air Pathways 


Review of Deep Lake Disposal 
Document 


Presentation on Tailings to Federal 
and Ontario Officials 


Participation in NEA Workshop, 
Albuquerque, New Mexico 


The Study of the Accumulation and 
Effect of Selected Radionuclides on 
Fish and Fauna of Beaverlodge Lake, 
Saskatchewan 


Feasibility Study to Assess the 
Potential of Direct (Absolute) Dating 
of Secondary Calcite and Quartz in 
Fault Zones 


Assessment of the Radiological 
Environmental Impact from Non- 
Uranium Metallic Mines 


Assessment of Criteria and Technology 
for the Shallow Disposal of 
Radioactive Waste 


Expenditures 


During 1981-82 


$ 2,000 


1,000 


42,000 


5,000 


15,000 


11,000 


48,000 


40 ,000 


5,000 


40 ,000 


2,000 


2,000 


3,000 


10,000 


4,000 


10,000 


55,000 


26 — 


Research Organization Project 
University of Waterloo Hydrogeologic, Hydrogeochemical 
Waterloo, Ontario and Model Studies of Groundwater 


Contaminant Migration from Waste 
Rock at an Abandoned Mine near 
Bancroft, Ontario 


SPECIAL SAFEGUARDS 


Atomic Energy of Canada Limited R&D Program in Support of IAEA 
Ottawa, Ontario Safeguards 


SECURITY 


*National Research Council Canada Barrier Effectiveness Evaluation 
Ottawa, Ontario 


REGULATIONS PROCESS DEVELOPMENT 


Secor Inc. Study of the Costs of AECB 
Montréal, Québec Regulations - Phase II 


*These projects were initiated during the fiscal year. 


Expenditures 


During 1981-82 


$ 7,000 


2,298,000 


5,000 


4,000 
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ANNEX XI 
ATOMIC ENERGY CONTROL BOARD 


FINANCIAL STATEMENT FOR FISCAL YEAR 1981-82 


($000) 
VOTE 65 
PROGRAM: ATOMIC ENERGY CONTROL RECEIPTS EXPENDITURES 
Statutory 
Contributions to employee 
benefit plans 978 964 
Administration of Regulations 
Salaries & Wages 7% 370 6,950 
Operating 2,932 2815 
Capital 220 215 
Grants 10 8 
107592 9,988 
Decontamination 
Salaries & Wages P59 114 
Operating 2,089 2,082 
2,248 2199 
Special Safeguards 2,330 2,298 
TOTAL 16,088 15,449 


SUMMARY OF RECEIPTS FOR DEPOSIT IN THE CONSOLIDATED REVENUE FUND 
FOR THE FISCAL YEAR 81-82 


($000) 
RECEIPTS (81-82) TOTAL TO DATE 
Federal/Provincial 
Cost Sharing Program 65 2158 
Nuclear Liability 
Reinsurance - 522 


TOTAL 65 3,280 
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i INTRODUCTION 


This is the thirty-sixth annual report of the 
Atomic Energy Control Board. The period 
covered by this report is the fiscal year 
ending March 31, 1983. 


The Atomic Energy Control Board (AECB) was 
established in 1946 by the Atomic Energy 
Control Act (RSC 1970 cA19) (AEC Act). It is a 
departmental corporation (Schedule B) within 
the meaning and purpose of the Financial 
Administration Act. The AECB, through its 
Atomic Energy Control Program, provides for the 
control of the development, application and use 
of atomic energy in Canada and participates on 
behalf of Canada in international measures of 
Control. 


The AECB is responsible also for the adminis- 
tration of the Nuclear Liability Act, as 
amended (RSC 1970 c10 2nd Supp), including the 
designation of nuclear installations and the 
prescription of basic insurance to be carried 
by the operators of such nuclear 
installations. 


The AECB reports to Parliament through a 
designated Minister, currently the Minister of 
Energy, Mines and Resources. 


2. MODUS OPERANDI 


The AECB achieves its control through a 
comprehensive licensing system that covers all 
aspects of nuclear facilities, prescribed 
substances, and equipment to assure that such 
facilities, substances, and equipment are 
utilized with proper consideration of health 
and safety, and security. The licensing system 
is administered with the co-operation of other 
federal and provincial government departments 
in such areas as health, the environment, 
transport and labour. This enables the 
concerns and responsibilities of these 
departments to be taken into account before 
licences are issued by the AECB, providing that 
there is no conflict with the provisions of the 
AEC Act and Regulations. 


This control also extends to the import and 
export of prescribed substances and equipment, 
and it involves Canadian participation in the 
activities of the International Atomic Energy 
Agency (IAEA) and compliance with the 
requirements of the Treaty on the 
Non-Proliferation of Nuclear Weapons. It 
covers both domestic and international security 
of nuclear materials and technology. 


Current regulations require that any person or 
Organization wishing to produce, mine, refine, 
process, sell, or use prescribed substances and 
devices or equipment containing radioactive 
prescribed substances; export such substances 
Or items; operate a nuclear facility for the 
production of deuterium oxide (heavy water), or 
nuclear energy in Canada, is required to obtain 
a licence from the Board. Before issuing a 
licence the Board requires, from the person or 
Organization, sufficient information to show 


that required health, safety, and security 
standards will be met and maintained, and that 
any wastes will be managed in a satisfactory 
manner. In order to exercise its regulatory 
role the AECB defines standards that must be 
met, assesses potential licensees' capabilities 
to meet and maintain them and, once a licence 
is issued, carries out compliance inspections 
to ensure that its requirements are met at all 
times. 


The control of prescribed substances and items 
provides assurance that Canada's national 
policies and international commitments relating 
to the non-proliferation of nuclear weapons and 
other nuclear explosive devices are met. This 
is effected by licence conditions and by 
controlling the import and export of such 
substances and items in cooperation with other 
federal government agencies, according to 
safeguards policies enunciated by the Canadian 
government in December 1974 and December 1976. 
International safeguards provisions of the 
Treaty on the Non-Proliferation of Nuclear 
Weapons are administered under safeguards 
agreements which provide for the inspection of 
nuclear material in Canada by the IAEA. 


SE ORGANIZATION 


The Atomic Energy Control Board consists of 
five members and is referred to as the Board. 
One of these members is appointed President and 
is the Chief Executive Officer of the AECB and 
is the only full-time member. The President of 
the National Research Council of Canada is an 
ex officio member of the Board. 


During the reporting period the Board members 
were: 


Mr. J.H. Jennekens 
President 
(Appointed December 29, 1978) 


Dr. L. Kerwin 

President 

National Research Council of Canada 
Ottawa, Ontario 

(ex officio) 


Miss S.0. Fedoruk 

Director of Physics Services 

Saskatchewan Cancer Foundation, and 
Professor of Oncology, Faculty of Medicine 
University of Saskatchewan 

Saskatoon, Saskatchewan 

(First appointed May 1, 1973) 


Mri Jd... Olsen 

President and Chief Executive Officer 
Phillips Cables Limited 

Brockville, Ontario 

(First appointed February 20, 1975) 


Professor P. Marmet 

Professor of Physics 

Université Laval 

Québec, Québec 

(First appointed December 1, 1979) 


The AECB's staff organization, as shown in 
Annexes I and II, comprises the President's 
Office, the Secretariat, the Directorate of 
Reactor Regulation, the Directorate of Fuel 
Cycle and Materials Regulation, the Regulatory 
Research Branch, and the Planning and 
Administration Branch. 


Within the organization are two internal 
committees: a Management Committee which 
provides advice to the President on 
administrative and operational matters, and 
acts for the President during his absence or 
when there is a vacancy in that office; and a 
Policy Advisory Committee, which develops and 
presents policy recommendations to the 
President. The membership of these committees 
is also shown in Annex II. 


The President is the chief executive officer of 
the AECB and has the supervision over and 
direction of the work of the AECB. A Legal 
Adviser and an Official Languages Adviser 
report directly to the President. 


The Secretariat embraces the functions of the 
Secretary to the Board, the Office of Public 
Information, and three Advisers for Medical, 
Science, and Special matters. 


The Directorate of Reactor Regulation is 
responsible for the regulation of power and 
research reactors and accelerators, and for 
examining the qualifications of reactor 
operators. It also encompasses safety 
evaluation and physical standards development. 


The Directorate of Fuel Cycle and Materials 
Regulation is responsible for regulation of 
uranium mines and mills, refineries and 
conversion plants, nuclear fuel fabrication 
plants, heavy water plants, radioactive waste 
management facilities, and the use of 
radioisotopes. Additional responsibilities of 
this Directorate include transportation 
matters, the AECB's analytical laboratory 
facilities, compliance inspection services, 
the implementation of domestic and 
international nuclear materials safeguards 
programs. 


and 


The Regulatory Research Branch is responsible 
for the initiation and management of projects 
in the mission-oriented contracted research 
program that is designed to provide information 
for use in the AECB's regulatory tasks. The 
Special Safeguards Development activity is 
managed by this Branch. It is responsible also 
for the assessment of radiation hazards and 
radiation protection programs for licensed 
activities, for the development of related 
standards and guidelines, and for the provision 
of radiation protection training for AECB 
staff. An additional responsibility is the 
production of regulatory documents for all 
aspects of the AECB's regulatory activities. 


The Planning and Administration Branch provides 
centralized administrative support functions, 
‘coordinates development of policies and liaison 
with external agencies, and administers the 


AECB's Library, which is open to the public. 
The Nuclear Liability Act is also administered 
DYATRISMTANENs 


The AECB receives independent advice from two 
independent Advisory Committees (one on 
Radiological Protection, and the other on 
Nuclear Safety) whose members are entirely from 
outside the AECB. These Committees, the 
membership of which is shown in Annex III, 
advise and report to the President. They are 
not involved with specific licensing actions; 
and advise on generic issues only. During the 
reporting period both Committees met five 
times, including one joint meeting each with 
the Board. Technical secretariat services are 
provided by AECB staff but there are no staff 
members on the Committees. 


It also obtains advice on matters relating to 
the medical surveillance of atomic radiation 
workers from its Medical Advisers. These are 
senior medical officers nominated by the 
provinces, Atomic Energy of Canada Limited, 
Departments of National Defence and National 
Health and Welfare, and the AECB itself, who 
are appointed by the Board under the AEC 
Regulations for this purpose. The Medical 
Advisers that held appointment during the 
fiscal year are listed in Annex IV. 


the 


The Orientation Centre is a separate group 
established to provide advice, orientation, 
training and assistance to regulatory agencies 
in foreign countries that have purchased or are 
potential purchasers of CANDU reactors. Its 
budget is separate from that of the AECB. 


As at March 31, 1983 there were 248 persons on 
strength, 218 located in Ottawa, Ontario, 28 
based at site and regional offices, and two 
seconded to overseas missions. 


The functional distribution of staff effort 
during the reporting period is shown in Annexes 
V and VI. 


4. REGULATORY REQUIREMENTS 


The basis for the AECB's regulatory control 

is stated in the Atomic Energy Control 
Regulations (AEC Regulations), CRC 1978c365, 

as amended in 1978 and 1979 (SOR/78-58 and 
SOR/79-422). All operators of nuclear 
facilities, and users and owners of prescribed 
substances, must conform with these Regulations 
unless exempted in writing by the AECB. 

Certain users may however be exempted by a 
section of these Regulations. 


The AEC Regulations provide in Schedule II the 
"maximum permissible doses" of ionizing 
radiation generally, and also the "maximum 
permissible exposures to radon daughters". 
limits specified are based on biological and 
scientific information and advice collected and 
analyzed over many years, and much weight is 
given to the recommendations of international 
bodies, in particular the International 
Commission on Radiological Protection (ICRP), 
formed in 1928. Although the industry- 


The 


averaged health risk resulting from the 
application of the dose limits is no greater 
than the average risk of fatal accidents in 
industries with high standards of safety, there 
is no known dose below which harmful effects of 
radiation might not occur. Therefore the AECB 
subscribes to the principle that all doses 
should be kept “as low as reasonably 
achievable, economic and social factors being 
taken into account". 


AECB 
Policy 


In addition to the AEC regulations, the 
issues Regulatory Guides and Regulatory 
Statements which further define the 
requirements and criteria that the AECB 
to be met for specific types of nuclear 
operations. 


expects 


The AECB maintains regulatory control over the 
following types of nuclear facilities: 


Power and Research Reactors 

Uranium Mines and Mills 

Uranium Refineries 

Fuel Fabrication Plants 

Heavy Water Plants 

Radioactive Waste Management Facilities 
Particle Accelerators 


and the use, sale and possession of prescribed 
substances, radioisotopes, and devices 
containing radioactive prescribed substances. 
It does this by issuing licences which contain 
conditions that must be met by the licensee to 
ensure that health, safety, and security 
requirements acceptable to the AECB will be 
maintained. 


The requirements for licensing vary from those 
for the operation of nuclear generating 
stations, through the less complicated 
facilities involved in earlier stages of fuel 
production, to the possession and use of small 
radioactive sources for use in medicine, 
industry and research. In all cases the aim is 
to ensure that all health, safety, and security 
requirements have been recognized and met, in 
order to protect both workers and public from 
exposure to radiation and from radioactive or 
toxic materials associated with the 

operations. 


During the year considerable progress was made 
towards revising the AEC Regulations and 
developing new ones to reflect the current 
state of the nuclear industry, public concerns, 
and scientific knowledge. Regulations 
concerning physical security at certain nuclear 
installations were promulgated (SOR 83/77). 


Draft regulations concerning uranium mining and 
milling were reviewed by a tripartite group 
consisting of representatives of the uranium 
mining industry, mine workers, and the AECB. 
The results of this review are being used in 
the preparation of a consultative document that 
will be released for public comment in 1983. 


Amendments to the sections of the Regulations 
dealing with radiation protection are being 
prepared for release for public comment and 


will reflect current information on allowable 
exposures from all types of ionizing 
radiation. 


New regulations relating to industrial 
radiography are now awaiting approval by the 
Governor in Council. Regulations concerning 
the packaging of radioactive materials for 
transport and rules respecting the AECB's 
policy and procedures on presentations and 
appearances have been through the public 
consultation phase and are in the final 
revision stage. 


It is planned within the next year to 
consolidate all the regulations and amendments 
into a comprehensive set of Regulations. 


Prior to being issued formally all regulatory 
documents are made available to the public in 
draft form as "Consultative Documents". In 
addition, draft regulatory documents are 
referred to the two Advisory Committees for 
review. These committees also provide advice 
to the AECB on generic issues relating to 
regulatory requirements. 


During the year the following Consultative 
Documents were issued for public comment. 


C52 "Basic Design Requirements for Radioisotope 
Laboratories" 


C22 "Nuclear Facility Quality Assurance 
Programs" 

C58 “Bioassay Requirements for 1251 and 
311 in Medical Teaching and Research 
Institutions" 

C32 "Preparation of a Monthly Compliance Report 
for a Heavy Water Plant for the AECB" 

C34 "Preparation of a Significant Event Report 
for a Heavy Water Plant for AECB" 

C35 "Preparation of Change Orders for a Heavy 
Water Plant for AECB" 

C68 "Rules Respecting the Procedure of the 
Atomic Energy Control Board". 

C76 “Atomic Energy Control Board Board Policy 


and Procedures on Representation and 
Appearances" 


ge REGULATION OF NUCLEAR FACILITIES 


By definition in the AEC Regulations, nuclear 
reactors, sub-critical nuclear reactors, 
particle accelerators, uranium and thorium 
mines and mills, plants for the separation, 
processing, reprocessing or fabrication of 
fissionable substances, plants for the 
production of deuterium or deuterium compounds, 
and facilities for the disposal of prescribed 
substances, are nuclear facilities and as such 
can be constructed or operated only in 
accordance with a licence issued by the AECB. 


Before the AECB issues a licence to operate a 
facility the applicant must meet criteria 
established by the AECB for the siting, 
construction, and operating stages. The AECB 
evaluates information that is provided to it by 
the applicant in support of the application 
concerning the design, and the measures to be 
adopted to ensure that the facility will be 


constructed and operated in accordance with 
acceptable levels of health, safety, and 
security. 


Throughout the lifespan of the facility the 
AECB monitors its operation to verify that the 
licensee complies at all times with the AEC 
Regulations and the conditions of the licence. 


At the end of its useful lifespan a facility 
must be decommissioned in a manner that is 
acceptable to the AECB and, if required, the 
facility site must be restored to unrestricted 
use or managed until the site no longer 
presents a hazard to health, safety, and 
security. 


Regulatory activities of the AECB are described 
for the different types of facility in the 
following sub-sections. 


5.1 NUCLEAR REACTORS 


The AECB licenses all nuclear reactors - those 
for the production of electrical power, 
research reactors, and subcritical assemblies. 
Annexes VII and VIII list all current 

licences for nuclear reactors. 


At the start of the reporting period there were 
10 power reactors with a licence to operate: 
NPD, near Rolphton, Ontario; Douglas Point and 
four Bruce "A" reactors, near Kincardine, 
Ontario; and the four Pickering "A" reactors 
near Toronto. 


In addition, the AECB has issued a Possession 
Licence for the Gentilly 1 reactor (near 
Trois-Riviéres, Québec) which is currently 
shut down. 


During the fiscal year, AECB issued Operating 
Licences for the reactors at Point Lepreau, New 
Brunswick, and Gentilly 2, Québec, and Unit 5 
at the Pickering? S.estationsaOntario-. in 
addition, the AECB authorized operation of the 
four Bruce "A" reactors at 92% of the design 
thermal power. Since 1976 these reactors have 
been authorized for 88% of the design thermal 
power which permitted full electrical power 
output. The additional thermal power output is 
used for generating steam for the nearby heavy 
water production plants. 


In addition to the operating reactors, there 
are eleven more power reactors under 
construction in Ontario (three at Pickering, 
four at Bruce, and four at Darlington). 


An application for a licence to operate the 
first unit of the Ontario Hydro's Bruce "B" 
generating station was received and review of 
the safety analysis and commissioning of Bruce 
"B" generating station continues. This unit is 
expected to go critical i.e. a self-sustaining 
chain reaction achieved, in September 1983. 


The AECB has continued to maintain a staff of 
inspectors at the Douglas Point, Gentilly, 
Point Lepreau, Pickering and Bruce reactor 
sites. These inspectors confirm on a 


continuous basis that the licensees comply with 
the conditions of the licences issued by the 
AECB. In the case of reactors which are under 
construction the inspectors, in association 
with specialists based in Ottawa, review 
design, construction, safety analyses, and 
monitor the commissioning of reactors. The NPD 
reactor is inspected regularly by an AECB staff 
member who is based in Ottawa. The inspection 
team for Darlington reactors is currently 
stationed at the Atomic Energy of Canada 
Engineering Co. Ltd. offices in Toronto and 
will relocate to the Darlington site at an 
appropriate stage of construction. 


Seven members of AECB staff continue to review 
the training program for operators of power 
reactors. This group also tests the training 
and knowledge of key operators through a series 
of comprehensive written examinations. These 
examinations are one of the significant 
regulatory checks to ensure that only highly 
qualified personnel assume the responsibility 
of Shift Supervisor or Control Room Operator at 
a power reactor. 


As at March 31, 1983, there were seven 
operating research reactors in Canadian 
universities (three in Ontario, two in Québec, 
one in Nova Scotia, one in Alberta) and one 
operating research reactor at the Saskatchewan 
Research Council, Saskatoon. The research 
facilities of Atomic Energy of Canada Limited 
(AECL) are also licensed by the AECB by means 
of a licence for each site covering all nuclear 
installations at the respective locations. The 
major facilities are at Chalk River, Ontario, 
and Pinawa, Manitoba, where AECL's large 
research reactors are located. Inspection of 
these research reactors and other facilities is 
an ongoing function of AECB staff. 


Kyo URANIUM MINES AND MILLS 


While exploration for uranium and thorium is 
not regulated by the AECB, AEC Regulations 
require that a permit be obtained when the ore 
grade exceeds 0.05% and it is intended to 
remove more than 10 kg of uranium or thorium in 
any one calendar year. If only surface removal 
is to be carried out, an Ore Removal Permit is 
required. Where extensive stripping, work 
shafts, and drifting into an ore body could 
occur, an Underground Exploration Permit is 
required. 


Uranium ore occurs in many areas of Canada but 
it is only in Ontario and Saskatchewan that 
there is full-scale exploitation of ore bodies. 


During the reporting period a major effort of 
the AECB mines regulatory staff was devoted to 
the strengthening of its compliance activities 
by increasing the number of inspectors at 
Elliot Lake, Ontario, from one to five and by 
increasing inspections carried out by head 
office staff. A major initiative was the 
development of regulations specific to uranium 
mining. This was done in consultation with the 
licensees and the mine workers' represent- 
atives. 


In the course of the year the AECB was informed 
that three operating mines would be closed 
down. These were the Eldorado Nuclear Ltd. 
mining operations at Beaverlodge and Uranium 
City, Saskatchewan, and the Agnew Lake Mine at 
Espanola, Ontario. After reviewing the plans 
of these licensees concerning the steps that 
would be taken to close out and maintain these 
Operations in a safe condition, the AECB issued 
Decommissioning and Close-out Authorizations. 

A fourth mine, at Bancroft, Ontario, Madawaska 
Mines Ltd., was given permission to suspend 
operations indefinitely. 


During the fiscal year the operating licences 
for four mines were renewed and one new Ore 
Removal Permit was issued (to S.E.R.U. 
Nucléaire Limitée). 


As of March 31, 1983, there were six mines 
licensed to operate (four in Ontario, two in 
Saskatchewan) and there were two Construction 
Approvals in effect (in Saskatchewan). In 
addition there were six Underground Exploration 
Permits (two in Labrador, two in Ontario, two 
in Saskatchewan) and five Ore Removal Permits 
(in Saskatchewan). Annex IX lists all current 
licences for uranium mines and mills. 

BAS URANIUM REFINING AND CONVERSION 
RAG UMT THES 


Uranium concentrate (yellowcake) which results 
from the mining and milling operation is 
converted into uranium trioxide (U03) from 
which is produced uranium dioxide (U02) or 
uranium hexafluoride (UF6). Uranium in the 
form of U02 is used as fuel in CANDU reactors 
and the UF6 is exported to countries that use 
it in the manufacture of enriched fuel. There 
is no enrichment plant in Canada. 


The only refinery currently licensed by the 
AECB to convert yellowcake is that of Eldorado 
Resources Limited (ERL) (formally Eldorado 
Nuclear Limited) Port Hope, Ontario. After a 
review of the operations of this facility, the 
Operating Licence was renewed. 


A second plant for the refinement of yellowcake 
to uranium trioxide (U03) is under 
construction by ERL at Blind River, Ontario. 


The AECB gave ERL approval during the reporting 
period to construct a second plant in Port 
Hope, Ontario for the conversion of U03 to 

UF 6. 


Yellowcake has also been produced in relatively 
small quantities by a plant in Alberta that 
extracts it from phosphoric acid feedstock 
prior to the production of phosphate 
fertilizer. The Operating Licence for this 
facility was extended to May 1983 at which time 
modifications to the facilities are expected to 
be commissioned. 


As at March 31, 1983, one refinery in Ontario 
and a pilot extraction plant in Saskatchewan 
were licensed to operate, and there was one 
Construction Approval in effect in Ontario. 


Annex X lists ail current licences for uranium 
refineries and conversion facilities. 

5.4 FUEL FABRICATION FACILITIES 

For the production of CANDU fuel, uranium 
dioxide powder is pressed, sintered, and 
machined into hard, dense, cylindrical pellets. 
These pellets are then loaded and sealed into 
Zirconium alloy tubes which are assembled into 
clusters known as fuel bundles. 


Routine compliance monitoring and performance 
assessment of all such facilities before 
licence renewal indicated satisfactory 
Operation. There were no events requiring 
special attention. 


As at March 31, 1983, five fuel fabrication 
plants were licensed to operate (three in 
Ontario, one in Québec, and one in New 
Brunswick). Annex X lists all current 
licences for fuel fabrication facilities. 


5.5 HEAVY WATER PLANTS 


Deuterium oxide (heavy water) is essential for 
the operation of the CANDU nuclear reactor 
where it is used to moderate the fission 
reaction and as a coolant to transfer heat from 
the fuel. .It is therefore designated as a 
"prescribed substance" and is subject to 
regulation by the AECB. Although there are no 
radiological hazards that result from the 
production of heavy water, the process uses 
large quantities of hydrogen sulphide, a highly 
toxic gas. It is a condition of licensing that 
the heavy water production plants be well 
engineered and maintained to contain this gas 
and that they have adequate safety and 
emergency systems. 


Routine compliance inspections during the 
period indicated satisfactory operation and 
there were no events requiring special 
attention. 


As at March 31, 1983, three heavy water plants 
were licensed to operate (two in Nova Scotia, 
and one in Ontario). Two Construction 
Approvals were in effect (one in Ontario and 
one in Québec) but at present these facilities 
are in a “mothballed" condition. Annex XI 
lists current licences for heavy water plants. 
5.6 PARTICLE ACCELERATORS 

A particle accelerator is a machine which 
generates and controls a beam of sub-atomic 
particles. This beam is produced by electrical 
and magnetic fields to produce ionizing 
radiation for research, medical, analytical, or 
industrial purposes. Installation and 
operation of those machines that are capable of 
producing atomic energy requires a licence from 
the AECB. 


As at March 31, 1983, there were 47 particle 
accelerator facilities licensed. During the 
year the licences for 22 accelerators were 
renewed or amended, two construction approvals 


were issued, four test licences and one 
operating licence were issued. 


6. REGULATION OF NUCLEAR MATERIALS 


Persons who wish to use, sell, or possess any 
prescribed substance or device or equipment 
containing a radioactive prescribed substance 
must obtain a licence from the AECB, unless 
exempted in writing or by the AEC Regulations. 


Although the information required by the AECB 
to support applications for such licences is 
less detailed and complex than for a nuclear 
facility, the applicant must satisfy the AECB 
that the proposed activity will be conducted in 
accordance with the requirements of the AEC 
Regulations. The licence that is issued 
contains conditions of operation with which the 
licensee must comply. 


The use of nuclear materials is widespread 
across Canada and in order to ensure that the 
materials are transported safely, it is the 
responsibility of the AECB to regulate the 
packaging of such materials for shipment. The 
regulation of the transportation is itself the 
responsibility of other government agencies. 


6.1 PRESCRIBED SUBSTANCES AND RADIOISOTOPES 


Two types of licence are issued by the AECB in 
this area: Prescribed Substance Licences, 

of which there are 44 in effect, covering 
uranium, thorium, and heavy water; and 
Radioisotope Licences covering certain 
radioisotopes. 


Radioisotopes are widely used in medicine for 
diagnostic and therapeutic purposes, and in 
industry for radiography, gauging, static 
elimination and oil well logging. For all of 
these uses licences are required. However, the 
AECB exempts from licensing the use of 
radioisotopes in certain devices such as smoke 
detectors where it is satisfied that the 
quantity of radioisotope is small and the 
device is designed to contain the radioisotope 
safely. During the period 48 types of smoke 
detector were approved and exempted from 
licensing. 


As of March 31, 1983, the following 
radioisotope licences were in effect: 


ype of user NO. O icences 


ospitals and other 
medical institutions 
Universities and other 
educational institutions 
Governments 
Commercial 


Oil well logging 
Radiography 
Gauging 

Static eliminators 
Suppliers 

Others 
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During the reporting period, 2110 inspections of 
radioisotope users were carried out to verify 
compliance with regulations and licence 
conditions. These inspections lead to improved 
compliance and also occasionally uncover serious 
deficiencies. During the reporting period three 
prosecutions were initiated as a result. There 
were four instances of occupational radiation 
exposure in excess of the regulatory limits. 


As part of the AECB's initiative to revise its 
Regulations, sections dealing with industrial 
radiography have been expanded to be more 
comprehensive. These are expected to be 
promulgated in 1983. 


6.2 TRANSPORTATION OF RADIOACTIVE MATERIALS 


In accordance with a memorandum of agreement 
between the AECB and Transport Canada, the 

AECB has drafted a set of regulations relating 
to the packaging and labelling of radioactive 
materials for transport. These will apply 
uniformly to shippers in all parts of Canada 
irrespective of the intended mode of transport, 
and are expected to be promulgated later in 
1983. AECB staff has also continued to advise 
Transport Canada concerning its carrier-related 
responsibilities for radioactive material 
transport. 


During the reporting period, four occurrences 
were investigated in which shipments went 
astray, packages fell off vehicles, improper 
labelling was used, or the vehicles carrying 
the prescribed substances were involved in 
accidents. None of these incidents caused any 
significant radiation exposure to any person. 


7. RADIOACTIVE WASTE MANAGEMENT 


All nuclear facilities (except heavy water 
plants) and users of prescribed substances 
produce radioactive waste and the AECB 
regulates the management of this waste to 
ensure that it does not cause a hazard to the 
health and safety of persons or to the 
environment. 


The management of radioactive waste is a 
critical issue that the AECB has continued to 
address during the reporting period. The 
radioactive content of the waste is variable 
depending on the source. Spent fuel from power 
reactors is highly radioactive and the 
radioactivity is relatively long-lived but it 
is produced in relatively small volumes. It 
can be stored safely under water at reactor 
sites pending decisions as to ultimate 
disposal. This storage is regulated as part of 
the reactor operating licence. Other, less 
radioactive wastes, resulting from reactor 
operations are stored in concrete structures 
that are licensed separately as waste 
management facilities. 


Uranium mill tailings, while they contain low 
levels of radioactivity, are produced in large 
quantities. Management of these tailings is 
regulated through the mine operating licence. 


Other low-level wastes from nuclear facilities 
or resulting from the use of prescribed 
substances are managed at waste management 
facilities that are licensed by the AECB, 
accordance with practices specified in 
licences. 


or in 


In the short-term, wastes are being safely 
stored. Criteria and methods for ultimate 
disposal are being developed, in particular for 
spent reactor fuel and uranium mine tailings. 


As the regulator, the AECB must set criteria 
and approve of any means that are employed or 
proposed for management or disposal. However, 
it is the responsibility of the licensee to 
provide adequate means. In the case of spent 
reactor fuel the AECB is closely following the 
research program conducted by Atomic Energy of 
Canada, Limited for disposal in deep geological 
repositories. The AECB has produced discussion 
papers on these aspects of waste 
management/disposal for public comment. 


As at March 31, 1983, there were nine waste 
management facilities licensed to operate (five 
in Ontario, one in New Brunswick, one in 
Québec, two in Alberta), and four Construction 
Approvals were in effect (in Ontario). Annex 
XII lists all current licences for radioactive 
waste management facilities. 


8. COMPLIANCE MONITORING 


An important role of the AECB is to verify that 
licensees comply with the AEC Regulations and 
the conditions of licences. This is done in 
five ways. 


(a) There are 15 AECB staff members located at 
five nuclear power reactor sites and in the 
Elliot Lake, Ontario, mining area. The 
prime role of these persons is to carry out 
inspections and maintain surveillance over 
the licensed facilities in these locations 

(b) There are two regional offices, one at 

Mississauga, Ontario, which has been in 

operation for four years, and one at 

Calgary, Alberta, which has now been in 

operation for a year. There are four AECB 

inspectors in each office. 

(c) AECB staff based at the head office, 

Ottawa, Ontario, visit licensees across 

Canada to carry out inspections. In 

addition to seven full-time inspectors from 

the AECB's Compliance Services and 

Laboratories Division, AECB staff from 

divisions concerned with licensing of 

facilities also carry out inspections. 

(d) The AECB appoints persons from provincial 

government departments as inspectors to 

assist it with compliance activities in the 
inspectors’ home provinces. 

(e) The AECB requires as a licence condition 

that the licensee provide it with periodic 

reports and notice of any abnormal 
occurrences. 


At the end of the reporting period there were 
77 employees of other government organizations 
appointed as AECB Inspectors pursuant to the 
AEC Regulations. Their responsibilities as 
AECB inspectors are part-time. 


To support the compliance program, the AECB 
maintains a laboratory in Ottawa which has the 
capability of carrying out radiochemical 
analyses of samples taken during inspections, 
as well as other analyses that might be 
required in support of licensing activities. 


During the fiscal year the inspection 
activities of AECB increased over previous 
years, particularly in the areas of uranium 
mining and radioisotopes. A third regional 
office staffed by AECB inspectors will be 
established in mid-1983 in Montréal, Québec, to 
cover Québec, the Maritime provinces, and 
Newfoundland. 


Of the time spent by AECB staff on licensing 
and regulatory actions, 17.5% was directly 
related to compliance inspections and 
monitoring. 


9. REGULATORY RESEARCH 


In order to support its regulatory activities, 
the AECB administers a mission-oriented 
research program which is carried out mainly 
under contract, but with some being done by 
AECB staff. 


The objective of this program is to produce 
pertinent information that will assist the 
AECB in making correct, timely, and credible 
decisions with respect to its regulatory 
mandate and to augment the research and 
development programs of the industries being 
regulated. Where appropriate, joint programs 
are undertaken with other government 
departments or agencies in order to obtain 
maximum value for money expended, and to 
benefit from liaison with other research 
organizations with similar interests. 


The research program is structured to cover the 
many aspects of the AECB's regulatory 
activities, and is divided into five topical 
areas. 


Environmental processes 

Health effects 

Risk and safety assessment 

Security 

Regulation and Regulatory process 
development 


In addition the AECB administers a special 
program jointly with AECL for research and 
development in support of the safeguards 
program of the IAEA. 


During the reporting period effort was expended 
by AECB staff to re-align the research program 
and increase it to better reflect the current 
regulatory needs. 


It is intended in 1983/84 to modify the the 
program with more effort being placed on 
projects relating to epidemiology, radon 
daughter, dosimetry and the quality of the 
uranium mine workers’ environment. In 
addition, more work is planned on risk 
assessment and the role of human factors in 
nuclear safety. 


The contracts in each of the above topical 
areas which were current during the reporting 
period are listed in Annex XIII. Those started 
during this period are indicated by an 
asterisk. Final reports resulting from 
research contracts are available to the public 
through the AECB's Office of Public 
Information. 


During this period the total amount spent on 
mission-oriented regulatory research was 


$820,600, in the following proportions: 
Environmental Processes 32.7% 
Health Effects 350 
Risk and Safety Assessment 31.5% 
Security 0.8% 


There was no expenditure on Regulation and 
Regulatory process development. 


In addition $2,410,000 was spent on the Special 
Safeguards program in support of IAEA 
safeguards. 

10. SAFEGUARDS AND SECURITY CONTROL OF 
PRESCRIBED SUBSTANCES AND EQUIPMENT 


The AECB continued its activities in the area 
of safeguards at both the international and 
national levels. AECB staff participated in 
meetings in support of Canadian bilateral 
nuclear cooperation activities and the 
administration of related bilateral agreements. 
AECB staff are regularly included in Canadian 
government delegations and also regularly 
consult with their counterparts in other 
countries. Canada is party to bilateral 
nuclear cooperation agreements with more than 
twenty countries. 


Three AECB staff members sit on the Nuclear 
Sub-Committee of the federal government 
Security Advisory Committee, one acting as 
chairman. This committee also has 
representation from the Department of External 
Affairs, AECL, the Department of National 
Defence, the Royal Canadian Mounted Police, 
Emergency Planning Canada, and the Office of 
the Solicitor General. It met twice during the 
reporting period. 


Staff members have continued to work with the 
nineteen IAEA inspectors who are authorized to 
carry out inspections in Canada pursuant to a 
safeguards agreement with the IAEA. This 
agreement is for the exclusive purpose of 
verification of Canada's obligations under the 
Treaty on the Non-Proliferation of Nuclear 
Weapons. 


The safeguards system for the 600 MW CANDU 
reactors, developed and supplied under Canada's 
Special Safeguards Program is now operating at 
the Gentilly 2 and Point Lepreau reactors and 
at a Canadian supplied CANDU reactor in Korea. 
A fourth system has been installed in a CANDU 
in Argentina. 


On the national level, AECB staff have 
continued to exercise control over the export 
of nuclear materials, equipment, and technology 
to ensure that exports are consistent with 
Canadian nuclear export policy. 


Regulations covering physical protection of 
certain nuclear materials and facilities were 
promulgated 14 January 1983. 

11. INTERNATIONAL ACTIVITIES 

AECB staff members participate regularly in 
activities of the International Atomic Energy 
Agency, the Organization for Economic 
Cooperation and Development Nuclear Energy 
Agency, and other international organizations 
concerned with the peaceful uses of nuclear 
energy. During the past year AECB staff 
members took part in committees, working groups 
and technical meetings dealing with a wide 
range of topics, including preparation and 
revision of safety codes and standards for 
nuclear facilities and for radiation protection 
in the nuclear industry; review of the 
international regulations for safe transport of 
radioactive materials; siting, design and 
operation of nuclear facilities; uranium 
mining, refining and processing; management of 
radioactive waste; international nuclear 
safeguards and the physical protection of 
nuclear facilities. AECB staff were involved 
in negotiations leading to nuclear cooperation 
agreements with Egypt and Indonesia. 


AECB staff, in association with the Orientation 
Centre, provided direct advice and assistance 
on regulatory aspects of nuclear power safety 
to a number of countries including Korea, 
Romania, Yugoslavia, and Mexico. Several 
representatives of foreign regulatory agencies 
were given training in Canada and special 
courses on nuclear safety regulation were 
presented in Korea. Formal arrangements for 
regulatory information exchange and for 
regulatory training were signed with the Korean 
Atomic Energy Bureau. 


The AECB also maintains contacts with nuclear 
regulatory and research agencies in several 
other countries on matters of common concern. 
123 SNUCEKEARSE DAB IST TY AGI 

The AECB is responsible for the administration 
of the Nuclear Liability Act, designating 
nuclear installations and prescribing, with the 
approval of Treasury Board, the amount of basic 
insurance to be maintained by the operator of 
each nuclear installation. Annex XIV indicates 
the amounts of basic insurance prescribed for 
each designated installation. 


In 1982, on the initiative of the AECB an 
Interdepartmental Working Group was formed to 
review the Nuclear Liability Act. This group 
met frequently during the past year and is 
preparing a document for public consultation. 
It is expected that public consultation process 
will take place in mid-1983. After this, the 
group will make its recommendations to the 
President. 

13. COMMUNICATIONS WITH THE PUBLIC 

Information services are provided by the AECB's 
Office of Public Information which responds to 
enquiries from the public and issues news 
releases and information bulletins on licensing 
actions and other regulatory information to the 
public. 


In addition, members of AECB staff make 
presentations before public meetings, 
commissions, and government committees on 
matters related to their expertise and 
responsibility. 


The AECB operates a public documents room at 
its head office in Ottawa where documents 
relating to the AECB's regulatory activities 
are available for viewing by the public. 


During the reporting period the AECB issued its 
first regulatory agenda. This document, which 
is consistent with regulatory reform 
initiatives, provides the public with 
information concerning the dates of future 
Board meetings and licence renewals, and major 
regulatory actions requiring decisions in the 
year ahead. The intent of this document is to 
encourage public awareness and to facilitate 
participation by interest groups and individual 
members of the public in the business of the 


_ 


AECB. This agenda will form part of the 
Federal Government Regulatory Agenda which will 
be published as a special supplement to the 
Canada Gazette twice yearly commencing May 
1983. In addition the AECB issued its first 
Quarterly Summary of Significant Incidents, a 
document that will be published every quarter. 


An Access to Information Coordinator has been 
appointed as required by the Access to 
Information and the Privacy Acts. 


During the period 13 news releases were issued, 
25 AECB papers were published, and an average 
of 395 copies of publications per month were 
sent out as a result of oral or written 
requests. A catalogue of publications and 
periodic supplements are available to the 
public. 

14. FINANCIAL STATEMENT 

The financial statement for the fiscal year 
ending March 31, 1983 is given in Annex XV. 
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ANNEX II 


ORGANIZATION OF THE AECB 


The numbers in this list refer to the organizational positions on the 


Organization Chart (Annex I). 


Membership in AECB Committees is indicated by brackets as follows: 


14. 


15. 
16. 
Li 
18. 
19° 
20. 


22. 


29 
24. 
Zoe 
20% 
27: 
28: 


m - Member of Management Committee 
cp - Chaïrman of Policy Advisory Committee 
p - Member of Policy Advisory Committee 


PRESIDENT AND CHIEF EXECUTIVE OFFICER - J.H. Jennekens (m, cp) 

ADVISORY COMMITTEE ON RADIOLOGICAL PROTECTION 

Chairman: G.C. Butler 

ADVISORY COMMITTEE ON NUCLEAR SAFETY 

Chairman: H.E. Duckworth 

SECRETARIAT 

Director: P.E. Hamel (acting) (m,p) 
SECRETARY TO THE BOARD: P.E. Hamel 
OFFICE OF PUBLIC INFORMATION: Chief: H.J.M. Spence 
Medical Adviser: D.H. Niblett (p) 
Science Adviser: F.C. Boyd (p) 
Special Adviser: L.L. Trudel 

ADVISERS 

Legal Adviser: P.J. Barker (p) 

Official Languages Adviser: P.E. Hamel 

ORIENTATION CENTRE 

Director: F.C. Boyd 

DIRECTORATE OF REACTOR REGULATION 

Director General: Z. Domaratzki (m,p) 
ASSESSMENT BRANCH Director: vacant (m) 

SAFETY EVALUATION DIVISION Manager: J.G. Waddington 
QUALITY ASSURANCE AND STANDARDS DIVISION Manager: R.A. Thomas 

PRE-OPERATIONAL POWER REACTOR DIVISION Manager: J.D. Harvie 
OPERATIONAL POWER REACTOR DIVISION Manager: T.J. Molloy 
OPERATOR CERTIFICATION AND RESEARCH FACILITY DIVISION 
Manager: F. Davediuk 

DIRECTORATE OF FUEL CYCLE AND MATERIALS REGULATION 

Director General: W.D. Smythe (m,p) 
SAFEGUARDS AND SECURITY DIVISION Manager: D.B. Sinden 
RADIOISOTOPES AND TRANSPORTATION DIVISION Manager: G.C. Jack 
COMPLIANCE SERVICES AND LABORATORIES DIVISION Manager: G.B. Knight 
URANIUM MINE DIVISION Manager: A.B. Dory 
WASTE MANAGEMENT DIVISION Manager: L.C. Henry 
FUEL AND HEAVY WATER PLANT DIVISION Manager: J.P. Didyk 


29. 


30. 
31. 
32° 
33. 
34. 
35. 


36. 
37. 
38. 
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Director: J.G. McManus (m,p) 


PLANNING AND ADMINISTRATION BRANCH 


PLANNING AND COORDINATION DIVISION Manager: K.L. 
FINANCE SECTION Chief: P.W. Daneliak 
PERSONNEL SECTION Chief: B.R. Richard 
INFORMATION MANAGEMENT SECTION Chief: W.D. Goodwin 
LIBRARY Librarian: vacant 

REGULATORY RESEARCH BRANCH 

Director: J.W. Beare (m,p) 
RADIATION PROTECTION DIVISION Manager: W.R. Bush 
HEALTH EFFECTS AND REGULATORY DOCUMENTS SECTION Chief: 
SAFETY AND SAFEGUARDS SECTION Chief: J. Coady 


H. 


Cameron (m) 


Stocker 


PA i ne 


ANNEX III 
ADVISORY COMMITTEE MEMBERS 


1. Advisory Committee on Radiological Protection 


Dr. G.C. Butler (Chairman) Former Director (retired) 
Biological Science Laboratories 
National Research Council of Canada 
Ottawa, Ontario 


Dr. R.A. Béique Centre hospitalier de l'Université de Montréal 
Hôpital Notre-Dame 
Montréal, Québec 


Dr. P. Lachance Responsable, Programme de santé des travailleurs 
Centre hospitalier de l'Université Laval 
Québec, Québec 


Dr. E.G. Létourneau Director, Radiation Protection Bureau 
Health and Welfare Canada 
Ottawa, Ontario 


Dr. A.M. Marko Director, Division of Health Sciences, 
Chalk River Nuclear Laboratory 
Atomic Energy of Canada Research Company 
Chalk River, Ontario 


Dr. J. Muller Former Head (retired) 
Special Studies Services 
Special Studies and Services Branch 
Ontario Ministry of Labour 
Toronto, Ontario 


Dr. L.D. Skarsgaard British Columbia Cancer Research Centre 
Vancouver, British Columbia 


Dr. J.B. Sutherland Head, Nuclear Medicine 
Health Sciences Centre 
Winnipeg, Manitoba 


Mr. R. Wilson Director, Health and Safety Division 
Ontario Hydro 
Toronto, Ontario 


Dr. E. Mastromatteo Director, Occupational Health 
linicomltdr 
Toronto, Ontario 

Secretariat 

MRC Boyd Science Adviser, AECB 

Dr. M.R. Avadhanula Technical Secretary, AECB 

Sub-Committee on Risk Estimates 

Dr. J. Muller (Chairman) 

Dr. T.W. Anderson Head, Department of Health Care 

and Epidemiology 

University of British Columbia 
Vancouver, British Columbia 

Dr. G.W. Gibbs Director, Health and Safety Affairs 


Celanese Canada 
Montréal, Québec 


40e 


Dr. H.B. Newcombe Former Head (retired) 
Population Genetics Division 
Atomic Energy of Canada Research Company 
Chalk River, Ontario 


Dr. D.K. Myers Head, Radiation and Biology Branch 
Atomic Energy of Canada Research Company 
Chalk River, Ontario 


Secretary 


Dr. M.R. Avadhanula Technical Secretary, AECB 


2. Advisory Committee on Nuclear Safety 


Dr. H.E. Duckworth (Chairman) President Emeritus 
University of Winnipeg 
Winnipeg, Manitoba 


Dr. R.E. Jervis (Vice-chairman) Professor, Nuclear and Radiochemistry, 
and Chairman, Research Board 
University of Toronto 
Toronto, Ontario 


Dr. W.H. Gauvin Director, Advanced Technology 
Noranda Research Centre 
Pointe-Claire, Québec 


Miro WoGs Liking Professor of Civil Engineering 
University of Waterloo, 
Waterloo, Ontario 


Dire Ool®a Limca], Professor, Chemical Engineering 
York University 
Downsview, Ontario 


Dr. K.J. McCallum Dean of Graduate Studies 
University of Saskatchewan 
Saskatoon, Saskatchewan 


Dr. W. Paskievici Chairman, Institut de génie nucléaire 
Ecole polytechnique 
Montréal, Québec 


Dr. A. Pearson Former Director (retired) 
Electronics, Instrumentation and Control Division 
Atomic Energy of Canada Research Company 
Chalk River, Ontario 


Dr. J.T. Rogers Professor of Mechanical Engineering 
Department of Mechanical 
and Aeronautical Engineering 
Carleton University 
Ottawa, Ontario 


Mr. CEs Tupper Former Administrator, Environmental Health 
Nova Scotia Department of Health 
Halifax, Nova Scotia (1) 
Mr. W.M. Walker Vice President, Engineering 
British Columbia Hydro and Power Authority 
Vancouver, British Columbia 
Dr. (Gee. Butler Vex officio) Chairman, Advisory Committee on Radiological Protection 


Secretariat 


MERE Gem OVI Science Adviser, AECB 
Keo diglin [eies Associate Scientific Adviser, AECB 
as 0 arc ; Director, Environmental Health Services 


Health and Welfare Canada 
Ottawa, Ontario 


ST 


ANNEX IV 


PERSONS HOLDING APPOINTMENT AS MEDICAL ADVISER DURING FISCAL YEAR 1982-1983 


MEDICAL ADVISER 
Dr. A.B. Colohan 
Dr. D. Dryer 

Dr. J.A. Aquino 


Davies 


DRS Neches 
G.D. Smith 


Drew Poe Gachance 
Dr. M. Vezina 
Dr. P. Lajoie 


Dr. M.H. Finkelstein 
Dinca Muller 


Dr. W. Krywulak 


Dr. R. Naismith 
Dr. K. Hedges 


Dr. J.I. Cheng 
R. Orford 
Dr. G. Jamieson 


Je He Sane 
Mee Golbelis Gal brain 
Mies to TIGRE 
Dr. E. Létourneau 


Col. Ref. Thatcher 
Lt. Col. G.R. Humphreys 


Dr. A.M. Marko 
Dr. J.L. Weeks 
Dr. D.W.S. Evans 
Dr. R.J. Hawkins 


Dr. D.H. Niblett 


NOMINATING BODY 


Newfoundland Department of Labour and Manpower 


Prince Edward Island Department of Health 


Nova Scotia Department of Health 


New Brunswick Department of Health 


Ministére des Affairées Sociales, Québec 


Ontario Ministry of Labour 


Manitoba Department of Labour and Manpower 


Saskatchewan Department of Health 


Alberta Workers' Health, Safety and Compensation 


British Columbia Ministry of Health 


Department of National Health and Welfare 


Department of National Defence 


Atomic Energy of Canada Research Co. Limited 


Atomic Energy Control Board 
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ANNEX V 
DISTRIBUTION OF AECB STAFF EFFORT 


SPECIAL SAFEGUARDS 
0.7% (1.7 PY) 


ADMINISTRATIVE 


17.6% (43.2 PY) 


REGULATORY 
ACTIVITIES 
81.3% (199.3 PY 


) 


NUCLEAR 

LIABILITY 
ACT 

0.4% (1.0 PY) 


DISTRIBUTION OF AECB STAFF TIME ON TOTAL ACTIVITIES - 
% of total staff time and person years (PY) 


NL - 


ANNEX VI 


DISTRIBUTION OF AECB STAFF EFFORT ON 
REGULATORY ACTIVITIES 


INFORMATION 
5.3% (13.0 PY) 


TRANSPORTATION 
1.9% (4.6 PY) SAFEGUARDS AND 
SECURITY 
7.4% : 
eae Mt NON SPECIFIC 


10.6% (25.9 PY) 


RADIOISOTOPES AND 
PRESCRIBED SUBSTANCES 
12.0% (29.5 PY) 


POWER REACTORS 
26.0% (64.1 PY) 


HEAVY WATER 
PLANTS 
0.9% (2.2 PY) 


RADIOACTIVE 
WASTE 
MANAGEMENT 
6.2% (15.1 PY) 


URANIUM 
MINES & MILLS 
5.8% (14.2 PY) 


REFINERIES 
FUEL 


PLANTS 
3.2% (7.8 PY) A RESEARCH REACTORS 
AND ACCELERATORS 


2.0% (4.8 PY) 


DISTRIBUTION OF AECB STAFF TIME ON REGULATORY 
ACTIVITIES - % of total staff time and person years (PY) 
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ANNEX VII 


POWER REACTORS LICENSED AND PLANNED AS OF 31 MARCH 1983 


TYPE AND CAPACITY STATUS 


NAME AND LOCATION 
(LICENSEE) 


CANDU-PHW (2) 
25 MW(e) (3) 


Started up 1962. Operating under 
Reactor Operating Licence No. 1/78, 
Amendment 1 

expiring 30 June 1983. 


NPD Generating Station 
Rolphton, Ontario 


(Ontario Hydro & AECL) (1) 


CANDU-PHW 
200 MW(e) 


Started up 1966. Operating under Reactor 
Operating Licence No. 3/82, 

Amendment 1 

expiring 30 June 1984 


Douglas Point Generating 
Station, 

Tiverton, Ontario 
(Ontario Hydro & AECL) 


Started up 1971. Operating under Reactor 
Operating Licence No. 4/82, 
expiring 30 June 1984. 


CANDU-PHW 
4 x 500 MW(e) 


Pickering Generating 
Station "A", 
Pickering, Ontario 
(Ontario Hydro) 


CANDU-PHW 
4 x 750 MW(e) 


Started up 1976. Operating under Reactor 
Operating Licence No. 5/82, 

expiring 30 September 1984, allowing 
operation of units at 92% of design 
thermal power (sufficient for full 
electrical power plus 4% for steam 
production for heavy water plants) 


Bruce Generating 
StacionovA., 
Tiverton, Ontario 
(Ontario Hydro) 


Reactor Construction Licence No. 2/74 
in force. One unit started up 1982. 
Operating Licence No 8/82. 

Expiring 31 October 1983 


CANDU-PHW 


Pickering Generating 
4 x 500 MW(e) 


Station 2b: 
Pickering, Ontario 
(Ontario Hydro) 


Reactor Construction Licence No. 2/75 
in force. Start-up expected 1983. 


CANDU-PHW 


Bruce Generating 
4 x 750 MW(e) 


Station “B", 
Tiverton, Ontario 
(Ontario Hydro) 


Reactor Construction Licence No. 1/81 
in force. Start-up expected 1988. 


CANDU-PHW 
4 x 850 MW(e) 


Darlington Generating 
Station "A" 
(Ontario Hydro) 


CANDU-BLW 
250 MW(e) 


Started up 1970. Currently shut down. 


Gentilly 1 Nuclear 
Possession licence in effect. 


Power Station 
Gentilly, Québec 
(Hydro-Québec & AECL) 


CANDU-PHW 
600 MW(e) 


Started up 1982. Operating under Reactor 
Operating Licence No 6/82 
expiring 1 September 1983 


Gentilly 2 Nuclear 
Power Station 
Gentilly, Québec 
(Hydro-Québec) 


CANDU-PHW 
600 MW(e) 


Started up 1982 
Operating under Reactor Operating 
Licence No 7/82 

expiring 20 July 1983 


Point Lepreau Generating 
Station 

Point Lepreau, 
New Brunswick 
(NBEPC) (5) 


(1) AECL - Atomic Energy of Canada Limited 

(2) PHW - Pressurized Heavy Water 

(3) (e) - Nominal electrical power output 

(4) BLW - Boiling Light Water 

(5) NBEPC - New Brunswick Electric Power Commission 
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ANNEX VIII 
RESEARCH REACTORS LICENSED AS OF 31 MARCH 1983 


LOCATION TYPE AND CAPACITY STATUS 


McMaster University Started up 1959. Operating under Reactor 
Hamilton, Ontario Operating Licence No.1/82, 
expiring 30 June 1985. 


Swimming Pool 
5 MW(t) (1) 


Subcritical 
Assembly 


University of Toronto 
Toronto, Ontario 


Started up 1958. Operating under Reactor 
Operating Licence No. 1/80, 
expiring 30 March 1985. 


SLOWPOKE II 
20 kW(t) 


University of Toronto 
Toronto, Ontario 


Started up 1976. Operating under Reactor 
Operating Licence No. 6/77, Amendment 1, 
expiring 30 June 1983. 


Subcritical 
Assembly 


Ecole polytechnique 
Montreal, Québec 


Started up 1974. Operating under Reactor 
Operating Licence No. 4/80, 
expiring 30 June 1985. 


SLOWPOKE 
20 kW(t) 


Started up 1976. Operating under Reactor 
Operating Licence No. 8/77, Amendment 1 
expiring 30 June 1983. 


Ecole polytechnique 
Montreal, Québec 


SLOWPOKE 
20 kW(t) 


Started up 1976. Operating under Reactor 
Operating Licence No. 2/82, 
expiring 30 June 1985. 


Dalhousie University 
Halifax, Nova Scotia 


SLOWPOKE 
20 kW(t) 


University of Alberta 
Edmonton, Alberta 


Started up 1977. Operating under Reactor 
Operating Licence No. 2/78, 
expiring 31 January 1986. 


SLOWPOKE 
20 kW(t) 


Started up 1981. Operating under Reactor 
Operating Licence No 5/80, Amendment 1 
expiring 30 January 1986. 


Saskatchewan Research 
Council 
Saskatoon, Saskatchewan 


(1) (t) - thermal power 
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ANNEX IX 


URANIUM MINE/MILL FACILITIES LICENSED AS OF 31 MARCH 1983 


NAME AND LOCATION 
CETCENSEE) 


Agnew Lake Mine 
Espanola, Ontario 
(Agnew Lake Mines Ltd.) 


Denison Mines 
Elliot Lake, Ontario 
(Denison Mines Ltd.) 


Beaverlodge Mining Operations 
Beaverlodge, Saskatchewan 
(Eldorado Resources Ltd.) 


Dubyna Mine 
Uranium City, Saskatchewan 
(Eldorado Resources Ltd.) 


Rabbit Lake Mine 
Wollaston Lake, Saskatchewan 
(Eldorado Resources Ltd.) 


Madawaska Mine 
Bancroft, Ontario 
(Madawaska Mines Ltd.) 


Quirke Mine 
Elliot Lake, Ontario 
(Rio Algom Ltd.) 


Panel Mine 
Elliot Lake, Ontario 
(Rio Algom Ltd.) 


Cluff Lake, Phase I 
Saskatchewan 
(Amok Ltd.) 


Cluff Lake, "Uranium Project" 
Saskatchewan 
(Amok Ltd.) 


Cluff Lake "Claude" ore Body 
Saskatchewan 
(Amok Ltd.) 


Michelin Project 
L. Kaipokok, Labrador 
(Branex Ltd.) 


Kitts Project 
Nr Postville, Labrador 
(Brinex Ltd.) 


STATUS 


Operating under AECB-MFOL-106-4 
expiring 31 October 1983 and 


Decommissioning and Close-out under AECB-DCOA-132-0 


expiring 31 October 1989. 


Operating under AECB-MFOL-112-4 
expiring 31 May 1983. 
Licensed capacity: 10,900 tonnes/day mill feed 


Decommissioning and close-out under AECB-DCOA-130-0 


Decommissioning and close-out under AECB-DCOA-130-0 


Operating under AECB-MFOL-105-3 

expiring 31 May 1983. 

Licensed capacity: 2.3 million kg/yr uranium 
concentrate 


Operating under AECB-MFOL-107-3 
expiring 30 June 1983. 
Licensed capacity: 1,600 tonnes/day mill feed 


Operating under AECB-MFOL-108-4 

expiring 31 October 1984. 

Licensed capacity: 6,350 tonnes/day mill feed 
2,500 tonnes/y acid raffinate 


Operating under AECB-MFOL-120-2 
expiring 31 January 1985. 
Licensed capacity: 3,000 tonnes/day mill feed 


Operating under AECB-MFOL-126-1 
expiring 30 June 1983. 
Licensed capacity: 1.7 million kg/yr uranium 


Construction under AECB-MFSCA-118-0 
and AECB-MFSCA-101-0 


Underground exploration under AECB-UEP-129-0 
expiring 30 June 1983 


Underground exploration under AECB-UEP-103-0 
Amendment 5 expiring 30 June 1983. 


Underground exploration under AECB-UEP-114-0 
Amendment 4 expiring 30 June 1983. 
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ANNEX IX (CONT'D) 


Stanrock Mine Underground exploration under AECB-UEP-115-2 
Elliot Lake, Ontario expiring 30 June 1983. 
(Denison Mines Ltd.) 


Stanleigh Mine Underground exploration under AECB-UEP-119-2 
Eliiotylake; Ontario expiring 31 October 1983 
(Rio Algom Ltd.) 


Key Lake, Saskatchewan Underground Exploration under AECB-UEP-111-2 
(Key Lake Mining Corporation) expiring 30 June 1983. 


A. Frame Contracting Ltd. Ore Removal Permit AECB-ORP-122-2 
Uranium City, Saskatchewan expiring 31 July 1983. 


Midwest Lake Ore Removal Permit AECB-ORP-123-3 
Saskatchewan expiring 1 July 1987. 
(Canada Wide Mines Ltd.) 


Wolly Lake Project Ore Removal Permit AECB-ORP-127-1 
Saskatchewan expiring 30 November 1984. 
(Canadian Occidental 

Petroleum Ltd.) 


Dawn Lake Saskatchewan Ore Removal Permit AECB-ORP-133-0 
(Saskatchewan Mining expiring 31 December 1985. 
Development Corporation) 


S.E.R.U. Nucléaire Ore Removal Permit AECB-ORP-131-0 
(Canada) Ltd. expiring 15 September 1983. 


MFSCA - Mining Facility Site & Construction Approval 


MFOL - Mining Facility Operating Licence 
UEP - Underground Exploration Permit 
ORP - Ore Removal Permit 


DCOA - Decommissioning and Close-out Authorization 
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ANNEX X 
URANIUM REFINERIES AND FUEL FABRICATION FACILITIES LICENSED AS OF 31 MARCH 1983 


LICENSEE CAPACITY STATUS 
(LOCATION) (TONNES/YEAR 
OF URANIUM) 


Eldorado Resources Ltd. Operating under AECB-FFOL-215-0 
(Port Hope, Ontario) Amendment 1, 
expiring 30 September 1983. 


Eldorado Resources Ltd. Construction under AECB-FFCA-216-0 
(Blind River, Ontario) 


Eldorado Resources Ltd. Construction under AECB-FFCA-217-0 
(Port Hope, Ontario) 


Earth Sciences Extraction Co Operating under AECB-FFOL-209-2 
(Calgary, Alberta) Amendment 1, expiring 31 May 1983. 


Saskatchewan Research Treatment of Operating under AECB-FFOL-211-2 
Council 10 tonnes of expiring 31 October 1983. 
(Saskatoon, Saskatchewan) ore containing 

uranium 


Canadian General 
Electric Co. "ltd: 550 Operating under AECB-FFOL-202-4 
(Toronto, Ontario) (fuel pellets) expiring 31 May 1984. 


Canadian General Operating under AECB-FFOL-201-3 
Electric Co. Eta. 500 expiring 30 April 1984. 
(Peterborough, Ontario) (fuel bundles) 


Westinghouse Canada Inc. Operating under AECB-FFOL-206-3 
(Port Hope, Ontario) 750 Amendment 4 
(fuel pellets and expiring 30 November 1983. 
bundles) 


Westinghouse Canada Inc. Operating under AECB-FFOL-204-3. 
(Varennes, Québec) 200 expiring 29 February 1984. 
(fuel bundles) 


Combustion Engineering- 250 Operating under AECB-FFOL-208-6 
Superheater Ltd. (fuel pellets and expiring 28 February 1985. 
(Moncton, New Brunswick) bundles) 


FFOL - Fuel Facility Operating Licence 
FFCA - Fuel Facility Construction Approval 
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ANNEX XI 


HEAVY WATER PLANTS LICENSED AS OF 31 MARCH 1983 


NAME AND LOCATION 
(LICENSEE ) 


Glace Bay Heavy Water 
Plant, Nova Scotia 
(Atomic Energy of 
Canada Limited) 


Port Hawkesbury Heavy 
Water Plant, Nova Scotia 
(Atomic Energy of 

Canada Limited) 


Bruce Heavy Water Plant, 
Ontario 
(Ontario Hydro) 

DUAL 


pa 


UD 


LaPrade Heavy Water 
Plant, Québec 
(Atomic Energy of 
Canada Limited) 


CAPACITY 
(TONNES/YEAR) 


HWPOL - Heavy Water Plant Operating Licence 
HWPCA - Heavy Water Plant Construction Approval 


STATUS 


Operating under AECB-HWPOL-403-4 
Amendment 1 
expiring 31 July 1984. 


Operating under AECB-HWPOL-404-3 
Amendment 1 
expiring 31 July 1984. 


Operating under AECB-HWPOL-405-2 
expiring 30 June 1983 (A and B). 


HWPCA 1/75 - Amendment 1 in effect. 
Facility mothballed. 


AECB-HWPCA-400-0 - Amendment 1 in 
effect. Facility mothballed. 
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ANNEX XII 
RADIOACTIVE WASTE MANAGEMENT FACILITIES LICENSED AS OF 31 MARCH 1983 


LOCATION STATUS 
(LICEMNSEE) 


Radioactive Waste Storage Inactive facility (no new Operating under AECB-WFOL-320-1 
Site 1, Bruce Nuclear wastes) for storage of solid expiring 31 May 1983. 

Power Development, wastes from Bruce, Douglas 

Tiverton, Ontario Point, and Pickering nuclear 

(Ontario Hydro) generating stations 


Radioactive Waste Incineration, compaction and Operating under AECB-WFOL-314-2 
Operations Site 2, storage of wastes from Bruce, expiring 31 May 1984. 
Bruce Nuclear Douglas Point, and Pickering Construction Approval AECB- 
Power Development, nuclear generating stations .1315-0 and 316-0 in effect for 
Tiverton, Ontario facility extension and for a 
(Ontario Hydro) central maintenance facility 
scheduled to become operational 
in 1983 
y dioactive < Uperating 
Waste Management facility Gentilly 1 nuclear reactor expiring 31 May 1983. 
Gentilly, Québec and wastes from Gentilly 2 
(Hydro-Québec) nuclear reactor 
Radioactive anticipated Operating 
Waste Management Facility from Point Lepreau Nuclear expiring 31 May 1983. 
Point Lepreau, New Generating Station 
Brunswick 
(New Brunswick Electric 
Power Commission) 
Port Granby, Ontario torage o 
(Eldorado Resources Ltd.) Eldorado Resources Ltd. expiring 31 May 1983. 
Refinery at Port Hope, Ontario, 
and chemical treatment for 
removal of contaminants from 
drainage and run-off water 
at the site 
Welcome, y Uperating 
(Eldorado Resources Ltd.) wastes) for storage of wastes expiring 31 Mey 1984. 
from previous Eldorado Resources 
Ltd., Port Hope operations and 
chemical treatment for removal 
of contaminants from drainage 
and run-off water from the 
site 
dmonton, ncineration o Operating 
(University of Alberta) combustible liquid wastes and expiring 30 April 1985: 
storage of aqueous and solid 
wastes from the University 
and Edmonton area 
Toronto, Ontario torage and g Operating under 
(University of Toronto) at lSpadina Cres., 215 Huron expiring 31 May 
Sis Glikel 4S) hiiPOuh Sis POllc 
wastes from University and 
the Toronto area 
Inactive facility Operating under 
(Dept. of National wastes) for storage of solid expiring 31 May 
Defence) wastes from military 
activities 


WFOL - Waste Management Facility Operating Licence 
WFCA - Waste Management Facility Construction Approval 


RESEARCH 


Research Organization 


ENVIRONMENTAL PROCESSES 


*University of Waterloo 
Waterloo, Ontario 


Beak Consultants Ltd. 
Mississauga, Ontario 


Beak Consultants Ltd. 
Mississauga, Ontario 


*University of Toronto 
Toronto, Ontario 


*RE/SPEC Ltd. 
Calgary, Alberta 


*Ontario Research 
Foundation 
Mississauga, Ontario 


*McMaster University 
Hamilton, Ontario 


*Université Laval 
Quebec City, Quebec 


*Beak Consultants Ltd. 
Mississauga, Ontario 


*Beak Consultants Ltd. 
Mississauga, Ontario 


*McMaster University 
Hamilton, Ontario 


*University of Toronto 
Toronto, Ontario 


*McMaster University 
Hamilton, Ontario 


*Beak Consultants Ltd. 
Mississauga, Ontario 


*University of Waterloo 
Waterloo, Ontario 


X*IEC-Beak Consultants Ltd. 
Mississauga, Ontario 


Se 


ANNEX XIII 
SUMMARY OF MISSION-ORIENTED 
A A REEM R 1982-1983 
Project 


Contaminant Migration at an 
Abandoned Mine Site 


Participation in NEA Workshop, 
Albuquerque, New Mexico 


Dose Commitment from Uranium 
Tailings - Air Pathways 


Long-term Ecological Behaviour of 
Abandoned Uranium Mill Tailings 

- Phase 3: Development of 
Ecological Scenarios 


A Case History of a Mild 
Geothermal Area from a Nuclear 
Waste Disposal Perspective 


Monitoring of Pilot Plant Tailings 


Reduction of Radium Levels in Uranium 
Mill Tailings 


Convoluted Laminations in Recent 
Sediments (Quaternary) - Criteria for 
Defining Structures Produced by 
Seismicity 


Optimization in the Management of 
Uranium Mill Tailings 


An Assessment of the Environmental 
Impact of Uranium Mining in Northern 
Saskatchewan 


Study of Uranium and Other 
Radionuclides in Lichen (NWT) 


Survey of Naturally Occurring 
Radionuclides in Keewatin District 


Effects of Uranium Tailings on a 
Permafrost Environment 


Dose Commitment from Uranium Tailings 
- Calculation of Dose 


Hydrogeochemical Processes in Abandoned 


Uranium Tailings 


Dose Commitment from Uranium Tailings 
- Summary Report 


Expenditures 


During 1982-83 (1) 


5,000 


55,000 


30,900 


5,000 


10,000 


13,300 


5,000 


16,800 


10,000 


7,000 


10,000 


28,300 


5,000 


17,200 


(1) Excluding Department of Supply and Services contract administration costs. 


Research Organization 


*IEC-Beak Consultants Ltd. 
Mississauga, Ontario 


HEALTH EFFECTS 


Ontario Ministry of Labour 
Toronto, Ontario 


Canadian Institute for 
Radiation Safety 
Elliot Lake, Ontario 


*Monserco Limited 
Mississauga, Ontario 


*Monserco Ltd. 
Mississauga, Ontario 


*RAD Service & Instrument 
Toronto, Ontario 


University of Toronto 
Toronto, Ontario 


*Dr. W. Jacobi 
Munich-Neuhenberg, 
Germany 


*Saskatchewan Mining 
Development Corporation 
Saskatoon, Saskatchewan 
(Study prepared by Senes 
Consultants Ltd.) 


*DSMA Atcon 
Toronto, Ontario 


Statistics Canada 
Ottawa, Ontario 


*C.E. Makepeace 
Ottawa, Ontario 


RISK AND SAFETY 


Monserco Limited 
Mississauga, Ontario 


=. OG" = 


Project 


Probabilistic Calculation of Dose 
from Uranium Mill Tailings 


Lung Cancer among Uranium Miners 
in Ontario 


Determination of the Contribution of 
Respirable Long-Lived Dust to Lung 
Exposure in Uranium Industry 


To Test Existing Analysis Techniques 
for Identifying Uptakes and Measuring 
Retention of Uranium in Mill Workers 


Correlation Analyses of First Phase 
Monitoring Results for Uranium Mil] 
Workers 


Design of a Passive Personal Dosimeter 
Using CR39 Detector 


Development of Diffusion-Based Radon 
Daughter Dosimeters 


Oral Presentation on Concepts and 
Philosophy supporting Recommendations 
of ICRP with respect to Exposure 
Limitations 


Study of Co-Carcinogens in a Uranium 
Mine Environment 


Review of Existing Instrumentation 

and Evaluation of Possibilities for 
Research and Development of 
Instrumentation to Determine Future 
Levels of Radon at a Proposed Building 
Site 


Lung Cancer among Uranium Miners in 
Ontario 


Statistical Analysis of Radon 
Daughter Exposure Sampling Data 


Investigation into Applicability of 
Special Form Designation to 
192-Iridium Shipments 


Expenditures 
During 1982-83 (1) 
$ 
19,200 


13,200 


54,300 


55,000 


16500 


23,700 
70,000 


3,000 


15,000 


15,000 


10,000 


#,100 


1,400 


Research Organization 


BioTechnology 
Falls Church, Virginia 
USA 


Behavioural Team 
Toronto, Ontario 


*Carleton University 
Ottawa, Ontario 


*University of Ottawa 
Ottawa, Ontario 


University of British Columbia 


Vancouver, B.C. 


Ellyin & Associates 
Sherbrooke, Quebec 


University of Ottawa 
Ottawa, Ontario 


JRT Associates 
London, Ontario 


*J.D. McGeachy 
Kingston, Ontario 


*University of Toronto 
Toronto, Ontario 


MÉMEMDSMT ons ECO" 
Toronto, Ontario 


*Monserco Limited 
Mississauga, Ontario 


*Canadian Institute for 
Radiation Safety 
Elliot Lake, Ontario 


*Monserco Limited 
Mississauga, Ontario 


SECURITY 


National Research Council 
Ottawa, Ontario 


SPECIAL SAFEGUARDS 


Atomic Energy of Canada Limited 


Ottawa, Ontario 


OT 


Project 


Human Factors Needs Assessment 
Study 


Human Factors Needs Assessment 
Study 


Thermal and Hydraulic Behaviour of 
CANDU Cores under Severe Accident 
Conditions - Phase II 


A Critical Appraisal of Studies of 
the Rewetting Process 


Consequences of Pressure Tube Rupture 
on In-Core Components: Phase I, 
Technology Review 


Periodic Inspection of CANDU Heat 
Transport Piping - A Probabilistic 
Approach, Phase II 


An Analysis of Flow Stability for 
Low Pressure and Low Flow Rates 
Using the HYDNA Code 


Sample AECB Examination Questions 
and Training Objectives 


Sample AECB Examination Questions 
- Part II 


Study of the Permeability of Concrete 
for Reactor Containment Vessels 


Review of Toxic Gas Handling 


Probabilistic Consequence Assessment 
of Hydrogen Sulphide Releases from 

a Heavy Water Plant - Scope 
Determination Phase 


Uranium Mine Radiation Safety Courses: 


Spring 1982 Saskatoon and Fall 1982 
Elliot Lake 


Probabilistic Consequence Assessment 


of Hydrogen Sulphide Releases: 
Phase I, Steps 2 and 3 


Barrier Effectiveness Evaluation 


R&D Program in Support of IAEA 
Safeguards 


*These projects were initiated during the fiscal year. 


Expenditures 
During 1982-83 
$ 

18,400 


8,500 


54,900 


5,000 


32000 


17F 800 


3,900 


1,300 


5,000 


13,700 


10,000 


12,400 


40,000 


22,100 


5,000 


2,410,000 


es: eae 


ANNEX XIV 
NUCLEAR LIABILITY BASIC INSURANCE COVERAGE AS AT 31 MARCH 1983 


NUCLEAR INSTALLATION AMOUNT OF BASIC INSURANCE 


oi 
McMaster Research Reactor Sele 500000 
NPD Generating Station $23,400,000. f 


Lin $75,000,000. 
be Gentilly 1 Nuclear Power $16,700,000. 
Station 

Pickering "A" and "B" Generating $75,000,000. 

Station 

Bruce "A" Generating $75,000,000. 

Station 

Bruce "B" Generating $75,000,000. 

Station 

Eldorado Resources Limited $ 4,000,000. 

Port Hope Refinery 

Westinghouse Canada Inc. $ 2,000,000. 

Port Hope 

Fuel fabrication plant 

École polytechnique $ 500,000. 

SLOWPOKE Reactor 

Dalhousie University $ 500,000. 

SLOWPOKE Reactor 

University of Alberta $ 500,000. 

SLOWPOKE Reactor 

$ 500,000. 

Gentilly 2 Nuclear Power Station $75,000,000. 
$75,000,000. 


University of Toronto 
SLOWPOKE Reactor 


Douglas Point Generating 
Station 


Saskatchewan Research Council 
SLOWPOKE Reactor 


Point Lepreau Nuclear Power 
Station 


Sw ee 


ANNEX XV 
ATOMIC ENERGY CONTROL BOARD 
FINANCIAL STATEMENT FOR FISCAL YEAR 1982-83 


VOTE 50 
PROGRAM: ATOMIC ENERGY CONTROL ESTIMATES EXPENDITURES 
Statutory 
Contributions to employee 1355 15529 
benefit plans 
Federal Court Awards 0 5 


Administration of Regulations 


Salaries & Wages 9,407 8,941 
Operating Spas $5032 
Capital 250 2071 
Grants & Contributions 34 18 


Decontamination 


Salaries & Wages 0 0 
Operating 0 0 
Special Safeguards 2,479 2,358 
TOTAL Tie 100 P5910 


SUMMARY OF RECEIPTS FOR DEPOSIT IN THE CONSOLIDATED REVENUE FUND 
FOR THE FISCAL YEAR 1982-1983 


RECEIPTS (82-83) TOTAL TO DATE 
Federal/Provincial 
Cost Sharing Program 1,134 3,892 
Nuclear Liability 
Reinsurance 1 524 


TOTAL 1,135 4,416 
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1 INTRODUCTION 


This is the thirty-seventh annual report of the 
Atomic Energy Control Board. The period 
covered by this report is the fiscal year 
ending March 31, 1984. 


The Atomic Energy Control Board (AECB) was 
established in 1946 by the Atomic Energy 
Ponto leeActmGRS Ciel 97/0 cAl.9) eCAEG Act). | olteds ta 
departmental corporation (Schedule B) within 
the meaning and purpose of the Financial 
Administration Act. The AECB, through its 
Atomic Energy Control Program, provides for the 
control of the development, application and use 
of atomic energy in Canada and participates on 
behalf of Canada in international measures of 
control’. 


The AECB is responsible also for the adminis- 
tration of the Nuclear Liability Act, as 
amended (RSC 1970 c10 2nd Supp), including the 
designation of nuclear installations and the 
prescription of basic insurance to be carried 
by the operators of such nuclear 
installations. 


The AECB reports to Parliament through a 
designated Minister, currently the Minister of 
Energy, Mines and Resources. 


De MODUS OPERANDI 


The AECB achieves its control through a 
comprehensive licensing system that covers all 
aspects of nuclear facilities, prescribed 
substances and equipment to assure that such 
facilities, substances, and equipment are 
utilized with proper consideration of health 
and safety, and security. The licensing system 
is administered with the co-operation of other 
federal and provincial government departments 
in such areas as health, the environment, 
transport and labour. This enables the 
concerns and responsibilities of these 
departments to be taken into account before 
licences are issued by the AECB, providing that 
there is no conflict with the provisions of the 
AEC Act and Regulations. 


This control also extends to the import and 
export of prescribed substances and equipment, 
and it involves Canadian participation in the 
activities of the International Atomic Energy 
Agency (IAEA) and compliance with the 
requirements of the Treaty on the 
Non-Proliferation of Nuclear Weapons. It 
covers both domestic and international security 
of nuclear materials and technology. 


Current regulations require that any person or 
organization wishing to produce, mine, refine, 
process, sell, or use prescribed substances and 
devices or equipment containing radioactive 
prescribed substances; export such substances 
or items; operate a nuclear facility for the 
production of deuterium oxide (heavy water), or 
nuclear energy in Canada, is required to obtain 
a licence from the Board. Before issuing a 
licence the Board requires, from the person or 
Organization, sufficient information to show 


that required health, safety, and security 
standards will be met and maintained, and that 
any wastes will be managed in a satisfactory 
manner. In order to exercise its regulatory 
role the AECB defines standards that must be 
met, assesses potential licensees' capabilities 
to meet and maintain them and, once a licence 
is issued, carries out compliance inspections 
to ensure that its requirements are met at all 
times. 


The control of prescribed substances and items 
provides assurance that Canada's national 
policies and international commitments relating 
to the non-proliferation of nuclear weapons and 
other nuclear explosive devices are met. This 
is effected by licence conditions and by 
controlling the import and export of such 
substances and items in cooperation with other 
federal government agencies, according to 
safeguards policies enunciated by the Canadian 
government in December 1974 and December 1976. 
International safeguards provisions of the 
Treaty on the Non-Proliferation of Nuclear 
Weapons are administered under safeguards 
agreements which provide for the inspection of 
nuclear material in Canada by the IAEA. 


3. ORGANIZATION 


The Atomic Energy Control Board consists of 
five members and is referred to as the Board. 
One of these members is appointed President and 
is the Chief Executive Officer of the AECB and 
is the only full-time member. The President of 
the National Research Council of Canada is an 
ex officio member of the Board. 


During the reporting period the Board members 
were: 


Mr. J.H. Jennekens 
President 
(Appointed December 29, 1978) 


Dire eke w in 

President 

National Research Council of Canada 
OPtawaleOmtalmaico 

(ex officio) 


Miss S.0. Fedoruk 

Director of Physics Services 
Saskatchewan Cancer Foundation, and 
Professor of Oncology 

University of Saskatchewan 
Saskatoon, Saskatchewan 

(First appointed May 1, 1973) 


Mri eee lie Olsen 

President and Chief Executive Officer 
Phillips Cables Limited 

Brockville, Ontario 

(First appointed February 20, 1975) 


Professor P. Marmet 

Professor of Physics 

Université Laval 

Québec, Québec 

(First appointed December 1, 1979) 


The AECB's staff organization, as shown in 
Annexes I and II, comprises the President's 
Office, the Secretariat, the Directorate of 
Reactor Regulation, the Directorate of Fuel 
Cycle and Materials Regulation, the Regulatory 
Research Branch, and the Planning and 
Administration Branch. 


Under the direction and management of the 
President the AECB implements the policies of 
the Board and makes recommendations to the 
Board concerning the issuing of licences and 
other regulatory decisions that the Board is 
called upon to make. In some areas the Board 
has delegated this latter role to senior 
officers of the AECB. 


The corporate management of the AECB is carried 
out by the Executive Committee which consists 
of the President and the senior officer of each 
of the five organizational units shown in Annex 
De This Committee is responsible for the 
overall planning to meet the Board's strategic 
objectives and establishes operating policies 
and procedures that are recommended for 
adoption by the Board. 


The President is the chief executive officer of 
the AECB and has the supervision over and 
direction of the work of the AECB. A Legal 
Adviser and an Official Languages Adviser 
report directly to the President. 


The Secretariat embraces the functions of the 
Secretary to the Board, the Office of Public 
Information, the Advisory Group Secretariat, 
the Medical Adviser and Special Adviser to the 
Board. 


The Directorate of Reactor Regulation is 
responsible for the regulation of power and 
research reactors and accelerators, and for 
examining the qualifications of reactor 
operators. It also encompasses safety 
evaluation and physical standards development. 


The Directorate of Fuel Cycle and Materials 
Regulation is responsible for regulation of 
uranium mines and mills, refineries, and 
conversion plants; nuclear fuel fabrication 
plants; heavy water plants; radioactive waste 
management facilities; and the use of 
radioisotopes. Additional responsibilities of 
this Directorate include transportation 
matters, the AECB's analytical laboratory 
facilities, compliance inspection services, 
the implementation of domestic and 
international nuclear materials safeguards 
programs. 


and 


The Regulatory Research Branch is responsible 
for the initiation and management of projects 
in the mission-oriented contracted research 
program that is designed to provide information 
for use in the AECB's regulatory tasks. The 
Special Safeguards Development activity is 
managed by this Branch. It is responsible also 
for the assessment of radiation hazards and 
radiation protection programs for licensed 
activities, for the development of related 
Standards and guidelines, and for the provision 


of radiation protection training for AECB 
staff. An additional responsibility is the 
production of regulatory documents for all 
aspects of the AECB's regulatory activities. 


The Planning and Administration Branch provides 
centralized administrative support functions, 
coordinates development of policies and liaison 
with external agencies, and administers the 
AECB's Library, which is open to the public. 
The Nuclear Liability Act is also administered 
by this Branch. 


The AECB receives independent advice from two 
special advisory committees (one on 
radiological protection, and the other on 
nuclear safety) whose members are entirely from 
outside the AECB. These committees, the 
membership of which is shown in Annex III, 
advise and report to the President. They are 
not involved with specific licensing actions; 
and advise on generic issues only. During the 
reporting period both committees met five 
times, including one joint meeting each with 
the Board. Reports from these committees are 
listed in Annex IV. Technical secretariat 
services are provided by AECB staff. 


The AECB also obtains advice on matters 
relating to the medical surveillance of atomic 
radiation workers from its Medical Advisers. 
These are senior medical officers nominated by 
the provinces, Atomic Energy of Canada Limited, 
the Departments of National Defence and 
National Health and Welfare, and the AECB 
itself, who are appointed by the Board under 
the AEC Regulations for this purpose. The 
Medical Advisers that held appointment during 
the fiscal year are listed in Annex V. 


The Orientation Centre is a separate group 
established to provide advice, orientation, 
training and assistance to regulatory agencies 
in foreign countries that have purchased or are 
potential purchasers of CANDU reactors. Its 
budget is separate from that of the AECB. 


As at March 31, 1984, there were 249 persons on 
strength, 208 located in Ottawa, Ontario, 37 
based at site and regional offices, and four 
seconded to overseas missions. 


The functional distribution of staff effort 
during the reporting period is shown in Annexes 
VTT and VEE. 

4. REGULATORY REQUIREMENTS 

The basis for the AECB's regulatory control 

is stated in the Atomic Energy Control 
Regulations (AEC Regulations), CRC 1978c365, 
as amended in 1978 and 1979 (SOR/78-58 and 
SOR/79-422). All operators of nuclear 
facilities, and users and owners of prescribed 
substances, must conform with these Regulations 
unless exempted in writing by the AECB. | 
Certain users may however be exempted by a 
section of these Regulations. 


The AEC Regulations provide in Schedule II the 
“maximum permissible doses” of ionizing 


radiation generally, and also the “maximum 
permissible exposures to radon daughters". 
limits specified are based on biological and 
scientific information and advice collected and 
analyzed over many years, and much weight is 
given to the recommendations of international 
bodies, in particular the International 
Commission on Radiological Protection (ICRP), 
formed in 1928. Although the industry- 
averaged health risk resulting from the 
application of the dose limits is no greater 
than the average risk of fatal accidents in 
industries with high standards of safety, there 
is no known dose below which harmful effects of 
radiation might not occur. Therefore the AECB 
subscribes to the principle that all doses 
should be kept “as low as reasonably 
achievable, economic and social factors 
taken into account”. 


The 


being 


AECB 
Policy 


In addition to the AEC regulations, the 
issues Regulatory Guides and Regulatory 
Statements which further define the 
requirements and criteria that the AECB 
to be met for specific types of nuclear 
operations. 


expects 


The AECB maintains regulatory control over the 
following types of nuclear facilities: 


Power and Research Reactors 

Uranium Mines and Mills 

Uranium Refineries 

Fuel Fabrication Plants 

Heavy Water Plants 

Radioactive Waste Management Facilities 
Particle Accelerators 


and the use, sale and possession of prescribed 
substances, radioisotopes, and devices 
containing radioactive prescribed substances. 
It does this by issuing licences which contain 
conditions that must be met by the licensee to 
ensure that health, safety, and security 
requirements acceptable to the AECB will 
maintained. 


be 


The requirements for licensing vary from those 
for the operation of nuclear generating 
stations, through the less complicated 
facilities involved in earlier stages of 
production, to the possession and use of 
radioactive sources for use in medicine, 
industry and research. In all cases the aim is 
to ensure that all health, safety, and security 
requirements have been recognized and met, in 
order to protect both workers and public from 
exposure to radiation and from radioactive or 
toxic materials associated with the 

Operations. 


fuel 
small 


During the year further progress was made 
towards revising the AEC Regulations and 
developing new ones to reflect the current 
state of the nuclear industry, public concerns, 
and scientific knowledge. 


Transport Packaging for Radioactive Materials 
Regulations SOR/83-740 were published in the 
Canada Gazette September 29, 1983. An 
Amendment to the Atomic Energy Control 


Regulations SOR/83-459 relating to the sections 
that deal with radiography was published in the 
Canada Gazette May 20, 1983. 


It is planned within the next year to 
consolidate all the regulations and amendments 
into a comprehensive set of Regulations. 


Prior to being issued formally all regulatory 
documents are made available to the public in 
draft form as “Consultative Documents". In 
addition, draft regulatory documents are 
referred to the two Advisory Committees for 
review. These committees also provide advice 
to the AECB on generic issues relating to 
regulatory requirements. 


During the year the following Consultative 
Documents were issued for public comment: 
C47 Atomic Energy Control Regulations: 
Amendments Relating to the Limitation of 
Exposure to Ionizing Radiation 


C59 Regulations Respecting Uranium Mining 


C70 The Use of Fault Trees in Licensing 
Submissions 

C72 Criteria for Concept Assessment: 
Geological Considerations in Siting a 
Repository for Underground Disposal of 
High-Level Radioactive Waste 

C78 Limitation of Exposure to LIonizing 
Radiation - Explanatory Notes Relating to 
a Proposed Amendment of the Atomic Energy 
Control Regulations 


C79 Review of the Nuclear Liability Act 


C80 Preparation of an Annual Report for a 
Consolidated Radioisotope Licence 


and the following Regulatory Documents were 
issued: 
R76 Atomic Energy Control Board Policy and 
Procedures on Representations and 
Appearances 
R62 Atomic Energy Control Regulations: 
Interpretation of Revisions Relating to 
Industrial Radiography 
R58 Bioassay Requirements for 1257 and 

lt in Medical, Teaching and Research 
Institutions 
Die REGULATION OF NUCLEAR FACILITIES 
By definition in the AEC Regulations, nuclear 
reactors, sub-critical nuclear reactors, 
particle accelerators, uranium and thorium 
mines and mills, plants for the separation, 
processing, reprocessing or fabrication of 
fissionable substances, plants for the 
production of deuterium or deuterium compounds, 
and facilities for the disposal of prescribed 
substances, are nuclear facilities and as such 
can be constructed or operated only in 


accordance with a licence issued by the AECB. 
Before the AECB issues a licence to operate a 
facility the applicant must meet criteria 
established by the AECB for the siting, 
construction, and operating stages. The AECB 
evaluates information that is provided to it by 
the applicant in support of the application 
concerning the design, and the measures to be 
adopted to ensure that the facility will be 
constructed and operated in accordance with 
acceptable levels of health, safety, and 
security. 


Throughout the lifespan of the 
AECB monitors its operation to 
licensee complies at all times 
Regulations and the conditions 


facility the 
verify that the 
with the AEC 
of the licence. 


At the end of its useful lifespan a facility 
must be decommissioned in a manner that is 
acceptable to the AECB and, if required, the 
facility site must be restored to unrestricted 
use or managed until the site no longer 
presents a hazard to health, safety, and 
security. 


Regulatory activities of the AECB are described 
Eons thenditterentetypesmor facthitty sinmtne 
following sub-sections. 


5.1 NUCLEAR REACTORS 


The AECB licenses all nuclear reactors those 
for the production of electrical power, 
research reactors and subcritical assemblies, 
except for those research reactors that are 
owned and operated by Atomic Energy of Canada 
Limited CARCI). Annexes llieeanid) x lits Et valet 


current licences for nuclear reactors. 


At the start of the reporting period there were 
13 power reactors with a licence to operate: 
NPD, near Rolphton, Ontario; Douglas Point and 
four Bruce 'A' reactors, near Kincardine, 
Ontario; four Pickering 'A' and one Pickering 
"B' reactors near Toronto; one at Gentilly, 
near Trois-Rivières, Québec; and one at Point 
Lepreau, near Saint John, New Brunswick. 


In addition, there is a Possession Licence for 
the Gentilly 1 reactor (near Trois-Rivières, 
Québec) which is shut down with no plans for 
further operation. 


During the fiscal year, AECB renewed the 
Operating Licences for the Gentilly 2, Point 
Lepreau, and NPD reactors. The licence for 
Pickering 'B' was renewed, to allow continued 
Operation of one unit and to authorize start up 
of a second unit. 


An Operating Licence for unit 6 at the Bruce 
"B' station was approved by the Board but not 
issued because Ontario Hydro had postponed the 
scheduled start up date. 


The Board denied a request by Ontario Hydro 
that the Bruce 'A' reactors, currently 


authorized at 92% of design thermal power, be 


permitted to operate at full power; (88% of 
thermal power enables generation of 100% design 
electrical output). 


In addition to the operating reactors, there 

are ten power reactors under construction in 

Ontario Cewo “at Pickerting.,.. fourmatesnucenmand 
four at Darlington). 


The Board was notified by Maritime Nuclear Ltd. 
of its intention to engineer, construct, and 
place into operation a second 600 MW(e) unit at 
Point Lepreau, New Brunswick. The project has 
not been committed yet but discussions have 
been held between AECB staff and company 
representatives concerning the licensing of 
this reactor if it should proceed. 


The Board was notified by AECL of its intention 
to shut down the Douglas Point station in 1984 
and decommission the reactor. 


Of the events reported by licensees only two, 
both at Bruce 'A' generation station, caused 
excessive (extremity) dose to persons. 


On August 1, 1983, the Board was informed by 
Ontario Hy dropthat, Pickering PAV Unite shad 
been shut down due to a sudden failure of a 
pressure tube. Although this failure was a two 
metre long crack, the unit had been shut down 
safely without any hazard to workers or the 
general public. 


It was subsequently learned that Ontario Hydro 
investigations had determined the failure to be 
due to two contributing factors, significant 
hydrogen pick-up in the tube and mis-positioned 
"garter springs”. These are designed to 
maintain a narrow annulus between the pressure 
tubes and calandria tubes. This led to a 
decision to shut down unit 1 in November 1983 
to determine if a similar situation existed. 


Extensive investigations by Ontario Hydro led 
to a decision to replace all the pressure tubes 
in these two reactors, an operation that will 
take three to four years to complete. 


Subsequent to this, Ontario Hydro inspected the 
Bruce 'B' and Pickering 'B' reactors presently 
under construction and informed AECB that these 
reactors also have mis-positioned “garter 
springs” and that work is underway to 
reposition them, causing a delay in these 
reactor projects. 


The NPD reactor was also shut down for 
inspection to determine if continued operation 
was prudent and also to obtain information 
relevant to the newer reactors. Results of 
destructive examination of pressure tubes 
confirmed that continued operation was 
acceptable. 


Ontario Hydro has indicated its intention to 
shut) down, Pickering (VAs Unit. 3, a reactor chat 
uses a different zirconium alloy to determine 
the extent, if any, of this problem in this and 
all subsequent reactors which use the alloy. 


The AECB has continued to maintain a staff of 
inspectors at the Gentilly, Point Lepreau, 
Pickering and Bruce reactor sites. These 
inspectors confirm on a continual basis that 
the licensees comply with the conditions of the 
licences issued by the AECB. In the case of 
reactors which are under construction the 
inspectors, in association with specialists 
based in Ottawa, review design, construction, 
safety analyses, and monitor the commissioning 
of reactors. The NPD reactor is inspected 
regularly by an AECB staff member who is based 
in Ottawa. The inspection team for Darlington 
reactors is currently stationed at the Atomic 
Energy of Canada Engineering Co. Ltd. offices 
near Toronto and will relocate to the 
Darlington site at an appropriate stage of 
construction. 


Ten members of AECB staff continue to review 
the training program for operators of power 
reactors. This group also tests the training 
and knowledge of key operators through a series 
of comprehensive written examinations. These 
examinations are one of the significant 
regulatory checks to ensure that only highly 
qualified personnel assume the responsibility 
of Shift Supervisor or Control Room Operator at 
a power reactor. 


As at March 31, 1984, there were seven 
operating research reactors in Canadian 
universities (three in Ontario, two in Québec, 
one in Nova Scotia, one in Alberta) and one 
Operating research reactor at the Saskatchewan 
Research Council, Saskatoon. During the period 
two Operating Licences were renewed. 


The research facilities of AECL are also 
licensed by the AECB by means of a licence for 
each site covering all nuclear installations at 
the respective locations. The major facilities 
are at Chalk River, Ontario, and Pinawa, 
Manitoba, where AECL's large research reactors 
are located. Inspection of these research 
reactors and other facilities is an ongoing 
himetion sot ACB  staft. 


5.2 URANIUM MINES AND MILLS 


While exploration for uranium and thorium is 
not regulated by the AECB, AEC Regulations 
require that a permit be obtained when the ore 
grade exceeds 0.05% and it is intended to 
remove more than 10 kg of uranium or thorium in 
any one calendar year. If only surface removal 
is to be carried out, an Ore Removal Permit is 
required. Where extensive stripping, work 
shafts, and drifting into an ore body could 
occur, an Underground Exploration Permit is 
required. 


Uranium ore occurs in many areas of Canada but 
it is only in Ontario and Saskatchewan that 
there is full-scale exploitation of ore bodies. 


Since the issue for public comment, in January 
1984, of the proposed Uranium Mining 
Regulations there has been considerable 
dialogue between AECB staff and representatives 


of mining companies and the workers. 


A major spill of mine water at Key Lake Mine, 
Saskatchewan, was investigated by AECB staff 
and the AECB is satisfied that proposed 
remedial action will be effective. 


During the fiscal year the Operating Licences 
for six mines were renewed, three Underground 
Exploration Permits and one Ore Removal Permit 
were renewed, and Underground Exploration 
Permits were issued to Amok Ltd. (0-P Orebody) 
and Canadian Occidental Petroleum Ltd. 
(McClean Project). 


As of March 31, 1984, there were eight mines 
licensed to operate (five in Ontario, three in 
Saskatchewan) and there was one Construction 
Approval in effect (in Saskatchewan). In 
addition there were five Underground 
Exploration Permits (two in Labrador, three in 
Saskatchewan) four Ore Removal Permits (in 
Saskatchewan) and one Construction and 
Development Approval (in Saskatchewan). Four 
uranium mining facilities are being 
decommissioned and are regulated under AECB 
Decommissioning Approvals. Annex X lists all 
current licences for uranium mines and mills. 


Nos, URANIUM REFINING AND CONVERSION 
FACILITIES 


Uranium concentrate (yellowcake) which results 
from the mining and milling operation is 
converted into uranium trioxide (U03) from 
which is produced uranium dioxide (U02) or 
uranium hexafluoride (UFg¢). Uranium in the 
form of UO2 is used as fuel in CANDU reactors 
and the UFg is exported to countries that use 
it in the manufacture of enriched fuel. There 
is no enrichment plant in Canada. 


The only refinery previously licensed by the 
AECB to convert yellowcake is that of Eldorado 
Resources Limited (ERL) (formerly Eldorado 
Nuclear Limited), Port Hope, Ontario. After a 
review of the operations of this facility, the 
Operating Licence was renewed. 


An Operating Licence has been granted to ERL 
for a second plant, for the refinement of 
yellowcake to uranium trioxide (U03), at 
Blind River, Ontario. 


A new ERL plant in Port Hope, Ontario, for the 
conversion of U03 to UF6 was under 
construction during the year and commissioning 
activities started in March 1984. 


Yellowcake is also produced in relatively small 
quantities by a plant in Alberta that extracts 
it from phosphoric acid feedstock prior to the 
production of phosphate fertilizer. 


As at March 31, 1984, two refineries in Ontario 
and one in Alberta were licensed to operate, 
and there was one Construction Approval in 

ef fect sOniGacido-e 


Annex XI lists all current licences for uranium 


refineries and conversion facilities. 


5.4 FUEL FABRICATION FACILITIES 

For the production of CANDU fuel, uranium 
dioxide powder is pressed, sintered, and 
machined into hard, dense, cylindrical pellets. 
These pellets are then loaded and sealed into 
zirconium alloy tubes which are assembled into 
clusters known as fuel bundles. 


Routine compliance monitoring and performance 
assessment of all such facilities before 
licence renewal indicated satisfactory 
operation. There were no events requiring 
special attention. 


As erie Weel Sil s WO, seize tue 
plants were licensed to operate 
Ontario, one in Québec, and one in New 
Brunswick). Annex XI lists all current 
licences for fuel fabrication facilities. 


fabrication 
(three in 


5.5 HEAVY WATER PLANTS 


Deuterium oxide (heavy water) is essential for 
the operation of the CANDU nuclear reactor 
where it is used to moderate the fission 
reaction and as a coolant to transfer heat 
the fuel. It is therefore designated as a 
"prescribed substance” and is subject to 
regulation by the AECB. Although there are no 
radiological hazards that result from the 
production of heavy water, the process uses 
large quantities of hydrogen sulphide, a highly 
tox cic as.ey iL eedissaecondittalon sOraiecensimee tirat 
the heavy water production plants be well 
engineered and maintained to contain this gas 
and that they have adequate safety and 
emergency systems. 


from 


During the year the Operating Licence for Bruce 
Heavy Water Plant was renewed. 


Routine compliance inspections during the 
period indicated satisfactory operation and 
there were no events requiring special 
attention. 


As at March 31, 1984, three heavy water plants 
were licensed to operate (two in Nova Scotia, 
and one in Ontario). Two Construction 
Approvals were in effect (one in Ontario and 
one in Québec) but at present these facilities 
are in a “mothballed” condition. Annex XII 
lists current licences for heavy water plants. 
5.6 PARTICLE ACCELERATORS 

A particle accelerator is a machine which 
generates and controls a beam of sub-atomic 
particles. This beam is produced by electrical 
and magnetic fields to produce ionizing 
radiation for research, medical, analytical, 
industrial purposes. Installation and 
operation of those machines that are capable of 


producing atomic energy requires a licence from 
the AECB. 


or 


As at March 31, 1984, there were 41 particle 


accelerator facilities licensed. During the 
year the licences for 19 accelerators were 
renewed. 

6. REGULATION OF NUCLEAR MATERIALS 

Persons who wish to use, sell, or possess any 
prescribed substance or device or equipment 
containing a radioactive prescribed substance 


must obtain a licence from the AECB, unless 
exempted in writing or by the AEC Regulations. 


Although the information required by the AECB 
to support applications for such licences is 
less detailed and complex than for a nuclear 
facility, the applicant must satisfy the AECB 
that the proposed activity will be conducted in 
accordance with the requirements of the AEC 
Regulations. The licence that is issued 
contains conditions of operation with which the 
licensee must comply. 


The use of nuclear materials is widespread 
across Canada and in order to ensure that the 
materials are transported safely, it is the 
responsibility of the AECB to regulate the 
packaging of such materials for shipment. The 
regulation of the transportation is itself the 
responsibility of other government agencies. 
6.1 PRESCRIBED SUBSTANCES AND RADIOISOTOPES 
Two types of licence are issued by the AECB in 
this area: Prescribed Substance Licences, 

of which there are 41 in effect, covering 
uranium, thorium, and heavy water; and 
Radioisotope Licences covering certain 
radioisotopes. 


Radioisotopes are widely used in medicine for 
diagnostic and therapeutic purposes, and in 
industry for radiography, gauging, static 
elimination and oil well logging. For all of 
these uses licences are required. However, the 
AECB exempts from licensing the use of 
radioisotopes in certain devices such as smoke 
detectors where it is satisfied that the 
quantity of radioisotope is small and the 
device is designed to contain the radioisotope 
safely. During the period 22 types of smoke 
detector were approved and exempted from 
licensing. 


As of March 31, 1984, the number of radioisotop: 
licences in effect was: 


Hospitals and other 855 
| medical institutions 
| Universities and other | SW es 
| educational institutions | 
| Governments | 666 
| Commercial | 
| Oil well logging | 82 | 
| Radiography | 244 | 
| Gauging | ES 9 | 
| Static eliminators 791 | 
| Suppliers | 177 | 

Others 445 


4796 


During the reporting period, 2192 inspections 
of radioisotope users were carried out to 
verify compliance with regulations and licence 
conditions. These inspections lead to improved 
compliance and also occasionally uncover 
serious deficiencies. During the reporting 
period four prosecutions were initiated as a 
result. There were nine instances of 
occupational radiation exposure in excess of 
the regulatory limits. These were fully 
investigated and appropriate action was taken. 


As part of the AECB's initiative to revise its 
Regulations, sections dealing with industrial 
radiography were expanded to be more 
comprehensive and were promulgated in August 
LOSS 


6.2 TRANSPORTATION OF RADIOACTIVE MATERIALS 


In accordance with a memorandum of 
understanding between AECB and Transport 
Canada, a set of regulations relating to the 
packaging of radioactive materials was 
implemented in November 1983. These will apply 
uniformly to shippers in all parts of Canada 
irrespective of the intended mode of transport. 
AECB staff has also continued to advise 
Transport Canada concerning its carrier-related 
responsibilities for radioactive material 
transport. 


During the reporting period, nine occurrences 
were investigated in which shipments went 
astray, packages fell off vehicles, were 
improperly labelled or handled, or the vehicles 
carrying the prescribed substances were 
involved in accidents. Only one of these 
incidents resulted in accidental radiation 
exposure when two employees of a licensee 
opened a container erroneously labelled 
“empty”. 


Ie RADIOACTIVE WASTE MANAGEMENT 


All nuclear facilities (except heavy water 
plants) and users of prescribed substances 
produce radioactive waste and the AECB 
regulates the management of this waste to 
ensure that it does not cause a hazard to the 
health and safety of persons or to the 
environment. 


The management of radioactive waste is a 
critical issue that the AECB has continued to 
address during the reporting period. The 
radioactive content of the waste is variable 
depending on the source. Spent fuel from power 
reactors is highly radioactive and the 
radioactivity is relatively long-lived but it 
is produced in relatively small volumes. It 
can be stored safely under water at reactor 
sites pending decisions as to ultimate 
disposal. This storage is regulated as part of 
the reactor operating licence. Other, less 
radioactive wastes, resulting from reactor 
operations are stored in concrete structures 
that are licensed separately as waste 
Management facilities. 


Uranium mill tailings, while they contain low 
levels of radioactivity, are produced in large 
quantities. Management of these tailings is 
regulated through the mine operating licence. 


Other low-level wastes from nuclear facilities 
or resulting from the use of prescribed 
substances are managed at waste management 
facilities that are licensed by the AECB, or in 
accordance with practices specified in 
licences. 


In the short-term, wastes are being safely 
stored. Criteria and methods for their 
ultimate disposal are being developed. 


As the regulator, the AECB must set criteria 
and approve of any means that are employed or 
proposed for management or disposal. However, 
it is the responsibility of the licensee to 
provide adequate means. In the case of spent 
reactor fuel the AECB is closely following the 
research program conducted by Atomic Energy of 
Canada Limited for disposal in deep geological 
repositories. Consultative document C7/72 which 
discusses criteria for the siting of an 
underground disposal facility for high level 
waste has been issued for public comment. 


During the year an Operating Licence was issued 
to Ontario Hydro for a central maintenance 
facility at the Bruce Nuclear Power 
Development, Site 2, and seven Operating 
Licences were renewed. 


As at March 31, 1984, there were nine waste 
management facilities licensed to operate (five 
in Ontario, one in New Brunswick, one in 
Québec, two in Alberta). Annex XIII lists all 
current licences for radioactive waste 
management facilities. 


8. COMPLIANCE MONITORING 


An important role of the AECB is to verify that 
licensees comply with the AEC Regulations and 
the conditions of licences. This is done in 
five ways. 


CDÉTheresares 24 ARCR ES Eattamembpers located at 
five nuclear power reactor sites and in the 
Elliot Lake, Ontario, mining area. The 
prime role of these persons is to carry out 
inspections and maintain surveillance over 
the licensed facilities in these locations. 


(b) There are three regional offices, one at 
Mississauga, Ontario, one at Calgary, 
Alberta, and one at Ville de Laval, Québec. 
There are four AECB inspectors in each 
Offincers 


(c) AECB staff based at the head office, 
OGtawa, Ontario), visit tFicenseesMaeross 
Canada to carry out inspections. In 
addition to four full-time inspectors from 
the AECB's Compliance Services and 
Laboratories Division, AECB staff from 
divisions concerned with licensing of 
facilities alsomcarry out inspectionse 


(d) The AECB appoints persons from provincial 
government departments as inspectors to 
assist it with compliance activities in the 
inspectors' home provinces. 


(e) The AECB requires as a licence condition 
that the licensee provide it with periodic 
reports and notice of any abnormal 
occurrences, 


At the end of the reporting period there were 
72 employees of other government organizations 
appointed as AECB Inspectors pursuant to the 
AEC Regulations. Their responsibilities as 
AECB inspectors are part-time. 


To support the compliance program, the AECB 
maintains a laboratory in Ottawa which has the 
capability of carrying out radiochemical 
analyses of samples taken during inspections, 
as well as other analyses that might be 
required in support of licensing activities. 


During the fiscal year the inspection 
activities of AECB increased over previous 
years, particularly in the areas of uranium 
mining and radioisotopes. A third regional 
office staffed by AECB inspectors was 
established in July 1983 in Ville de Laval, 
Québec, to cover Québec, the Maritime 
provinces, and Newfoundland. 


Of the time spent by AECB staff on licensing 
and regulatory actions, 16.9% was directly 
related to compliance inspections and 
monitoring. 


CE REGULATORY RESEARCH 


In order to support its regulatory activities, 
the AECB administers a mission-oriented 
research program which is carried out mainly 
under contract, but with some being done by 
AECB staff. 


The objective of this program is to produce 
pertinent information that will assist the 
AECB in making correct, timely, and credible 
decisions with respect to its regulatory 
mandate and to augment the research and 
development programs of the industries being 
regulated. Where appropriate, joint programs 
are undertaken with other government 
departments or agencies in order to obtain 
maximum value for money expended, and to 
benefit from liaison with other research 
organizations with similar interests. 


The research program is structured to cover the 
many aspects of the AECB's regulatory 
activities, and is divided into five topical 
areas. 


Environmental processes 

Health effects 

Risk and safety assessment 
Security 

Regulation and Regulatory process 
development 


In addition the AECB administers a special 


program jointly with AECL for research and 
development in support of the safeguards 
program of the IAEA. The government approved 
an extension of the program to 1988/89. 


The contracts in each of the above topical 
areas which were current during the reporting 
period are listed in Annex XIV. Those started 
during this period are indicated by an 
asterisk, Final reports resulting from 
research contracts are available to the public 
through the AECB's Office of Public 
Information. 


During this period the total amount spent on 
mission-oriented regulatory research was 
$1,385,000, in the following proportions: 


Environmental Processes 295412 
Health Effects “Se 2h 
Risk and Safety Assessment Sib BA 
Security Il 5 
Regulation and Regulatory 

process development OZ 


In addition $2,570,000 was spent on the Special 
Safeguards program in support of IAEA 
safeguards. 


10. SAFEGUARDS AND SECURITY CONTROL OF 
PRESCRIBED SUBSTANCES AND EQUIPMENT 


The AECB continued its activities in the area 
of safeguards at both the international and 
national levels. AECB staff participated in 
meetings in support of Canadian bilateral 
nuclear cooperation activities and the 
administration of related bilateral agreements. 
AECB staff are regularly included in Canadian 
government delegations and also regularly 
consult with their counterparts in other 
countries. Canada is party to bilateral 
nuclear cooperation agreements with more than 
twenty countries. 


Three AECB staff members sit on the Nuclear 
Sub-Committee of the federal government 
Security Advisory Committee, one acting as 
chairman. This committee also has 
representation from the Department of External 
Affairs, AECL, the Department of National 
Defence, the Royal Canadian Mounted POLE. 
Emergency Planning Canada, and the Office of 
the Solicitor General. 


Staff members have continued to work with IAEA 
inspectors who are authorized to carry out 
inspections in Canada pursuant to a safeguards 
agreement with the IAEA. This agreement is for 
the exclusive purpose of verification of 
Canada's obligations under the Treaty on the 
Non-Proliferation of Nuclear Weapons. 


The safeguards system for the 600 MW CANDU 
reactors, developed and supplied under Canada's 
Special Safeguards Program, is now operating at 
the Gentilly 2 and Point Lepreau reactors and 
two other CANDU 600 reactors exported from 
Canada (to Argentina and Korea); ownership of 
the associated equipment has been transferred to 
the IAEA. 


On the national level, AECB staff have 
continued to exercise control over the export 
of nuclear materials, equipment, and technology 
to ensure that exports are consistent with 
Canadian nuclear export policy. 


During the calendar year 1983 the following 
quantities of Canadian natural uranium were 
exported from Canada subject to export permits 
issued by AECB. 


Country of 
final destination 


Quantity (Mg of 
contained U) 


Finland 179 
France 435 
Germany 490 
Japan 663 
Korea 94 
Sweden 612 
U.K. 674 
U.S.A. 672 
Total 3510 119 
11. INTERNATIONAL ACTIVITIES 


AECB staff members participate regularly in 
activities of the International Atomic Energy 
Agency, the Organization for Economic 
Cooperation and Development Nuclear Energy 
Agency, and other international organizations 
concerned with the peaceful uses of nuclear 
energy. During the past year AECB staff 
members took part in committees, working groups 
and technical meetings dealing with a wide 
range of topics, including preparation and 
revision of safety codes and standards for 
nuclear facilities and for radiation protection 
in the nuclear industry; review of the 
international regulations for safe transport of 
radioactive materials; siting, design and 
operation of nuclear facilities; uranium 
mining, refining and processing; management of 
radioactive waste; international nuclear 
safeguards and the physical protection of 
nuclear facilities. 


AECB staff, in association with the Orientation 
Centre, provided direct advice and assistance 
on regulatory aspects of nuclear power safety 
to a number of countries including Korea, 
Romania, Yugoslavia, and Mexico. Several 
representatives of foreign regulatory agencies 
were given training in Canada and special 
courses on nuclear safety regulation were 
presented in Korea. 


The AECB also maintains contacts with nuclear 
regulatory and research agencies in several 
other countries on matters of common concern. 
12. NUCLEAR LIABILITY ACT 

The AECB is responsible for the administration 
of the Nuclear Liability Act, designating 
nuclear installations and prescribing, with the 
approval of Treasury Board, the amount of basic 
insurance to be maintained by the operator of 


each nuclear installation. Annex XV indicates 
the amounts of basic insurance prescribed for 
each designated installation. 


A public consultation process concerning the 
Nuclear Liability Act was initiated with 

release of Consultative Document C-79, a 
discussion paper entitled “Review of the Nuclear 
Liability Act". This document results from the 
deliberations of the Interdepartmental Working 
Group. When comments on this document have 

been received this group will make its 
recommendations to the President. 

13. COMMUNICATIONS WITH THE PUBLIC 

Information services are provided by the AECB's 
Office of Public Information which responds to 
enquiries from the public and issues news 
releases and information bulletins on licensing 
actions, and distributes other regulatory 
information to the public. 


In addition, members of AECB staff make 
presentations before public meetings, 
commissions, and government committees on 
matters related to their expertise and 
responsibility. 


The AECB operates a public documents room at 
its head office in Ottawa where documents 
relating to the AECB's regulatory activities 
are available for viewing by the public. 


The AECB issues a regulatory agenda which forms 
part of the Federal Government Regulatory 
Agenda published as a special supplement to the 
Canada Gazette twice yearly. This document, 
which is consistent with regulatory reform 
initiatives, provides the public with 
information concerning the dates of future 
Board meetings and licence renewals, and major 
regulatory actions requiring decisions in the 
year ahead. The intent of this document is to 
encourage public awareness and to facilitate 
participation by interest groups and individual 
members of the public in the business of the 
AECB. In addition the AECB continued its 
practice of issuing a Quarterly Summary of 
Reported Incidents. 


An Access to Information and Privacy 
Coordinator has been appointed as required by 
the Access to Information and the Privacy 

Acts. Thirteen information requests under this 
legislation were handled during the reporting 
period. 


During the period 13 news releases were issued, 
23 AECB papers were published, and an average 
of 500 copies of publications per month were 
sent out as a result of oral or written 
requests. For the first time, the AECB 
published an illustrated, single-issue magazine 
describing its role and responsibilities. 
Titled "Control", this publication is available 
from the Office of Public Information at no 
charge. 


A catalogue of publications and periodic 


supplements are available to the public. 
14. FINANCIAL STATEMENT 


The financial statement for the fiscal year 
ending March 31, 1984, is given in Annex XVI. 
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ANNEX II 
ORGANIZATION OF THE AECB 


The numbers in this list refer to the organizational positions on the 


Organization Chart (Annex I). 


Membership in the AECB Executive Committee is indicated by brackets as 


follows: 


m — Member of Executive Committee 


1e PRESIDENT AND CHIEF EXECUTIVE OFFICER: J.H. Jennekens (m) 
2. ADVISORY COMMITTEE ON RADIOLOGICAL PROTECTION 
Chairman: G.C. Butler 
3. ADVISORY COMMITTEE ON NUCLEAR SAFETY 
Chairman: H.E. Duckworth 
Do SECRETARIAT 
Director: P.E. Hamel (m) 


6% SECRETARY TO THE BOARD: P.E. Hamel 
lo OFFICE OF PUBLIC INFORMATION Chief : H.J.M. Spence 
8. Medical Adviser: D.H. Niblett 
Ge Special Adviser: L.L. Trudel 
NO ADVISORY GROUP SECRETARIAT: F.C. Boyd 
ADVISERS 


11. Legal Adviser: P.J. Barker 
12. Official Languages Adviser: P.E. Hamel 
13. ORIENTATION CENTRE 
Director: FC Boyd 
14. DIRECTORATE OF REACTOR REGULATION 


Director General: Z. Domaratzki (m) 
157 ASSESSMENT BRANCH Director: vacant (m) 
16. SAFETY EVALUATION DIVISION Manager: J.G. Waddington 
17e QUALITY ASSURANCE AND STANDARDS DIVISION Manager: R.A. Thomas 
La PRE-OPERATIONAL POWER REACTOR DIVISION 


Manager: J.P. Marchildon (acting) 
159% OPERATIONAL POWER REACTOR DIVISION Manager: T.J. Molloy 
20. OPERATOR CERTIFICATION AND RESEARCH FACILITY DIVISION 
Manager: F. Davediuk 
22. DIRECTORATE OF FUEL CYCLE AND MATERIALS REGULATION 
Director General: W.D. Smythe (m) 


23. SAFEGUARDS AND SECURITY DIVISION Manager: D.B. Sinden 

24, RADIOISOTOPES AND TRANSPORTATION DIVISION Manager: G.C. Jack 

23) 6 COMPLIANCE SERVICES AND LABORATORIES DIVISION Manager: G.B. Knight 
268 URANIUM MINE DIVISION Manager: A.B, Dory 

27e WASTE MANAGEMENT DIVISION Manager: L.C. Henry 


28. FUEL AND HEAVY WATER PLANT DIVISION Manager: J.P. Didyk 


29% 


30. 
31% 
32. 
33. 
34, 
35% 


36. 
976 
38. 


= i = 


PLANNING AND ADMINISTRATION BRANCH 
I AS EE A SA NOR 


Director: R.W. Blackburn (m) 


PLANNING AND COORDINATION DIVISION Manager: K.L. Cameron 


FINANCE SECTION Chief: P.W. Daneliak 

PERSONNEL SECTION Chief: B.R. Richard 

INFORMATION MANAGEMENT SECTION Chief: W.D. Goodwin 
LIBRARY Librarian: vacant 


REGULATORY RESEARCH BRANCH 


Director: J.W. Beare (m) 
RADIATION PROTECTION DIVISION Manager: W.R. Bush 
HEALTH EFFECTS AND REGULATORY DOCUMENTS SECTION Chief: 
SAFETY AND SAFEGUARDS SECTION Chief: J. Coady 


Hie 


Stocker 


ie 


Dr. 
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ANNEX III 


ADVISORY COMMITTEE MEMBERS 


Advisory Committee on Radiological Protection 


G.C. 


T.W. 


Butler (Chairman) 


Anderson 


P. Lachance 


B. Lentle 


E.G. 


A.M. 


Létourneau 


Marko 


E. Mastromatteo 


J. Muller 
J.B. Sutherland 
R. Wilson 


Secretariat 


Mr. 


Dr. 


Sub-Committee on Risk Estimates 


Dr. 


Dr. 


Dre 


F.C. 


MR. 


Boyd 


Avadhanula 


J. Muller 
T.W. Anderson 
G.W. Gibbs 


Former Director (retired) 
Biological Science Laboratories 
National Research Council of Canada 
Ottawa, Ontario 


Head, Dept. of Health Care and Epidemiology 
University of British Columbia 
Vancouver, British Columbia 


Responsable, Programme de santé des travailleurs 
Centre hospitalier de l'Université Laval 
Québec, Québec 


Director, Department of Nuclear Medicine 
Cross Cancer Institute 
Edmonton, Alberta 


Director, Radiation Protection Bureau 
Health and Welfare Canada 
Ottawa, Ontario 


Director, Division of Health Sciences, 
Chalk River Nuclear Laboratory 

Atomic Energy of Canada Research Company 
Chalk River, Ontario 


Director, Occupational Health 
Inco Ltd. 
Toronto, Ontario 


Former Head (retired) 

Special Studies and Services Branch 
Ontario Ministry of Labour 

Toronto, Ontario 


Head, Nuclear Medicine 
Health Sciences Centre 
Winnipeg, Manitoba 


Director, Health and Safety Division 
Ontario Hydro 
Toronto, Ontario 


Atomic Energy Control Board 


Atomic Energy Control Board 


(Chairman) 


Head, Department of Health Care 
and Epidemiology 

University of British Columbia 

Vancouver, British Columbia 


Director, Health and Safety Affairs 
Celanese Canada Inc. 
Montréal, Québec 
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Wes Colts beat Director, Department of Epidemiology 
Alberta Cancer Board 
Edmonton, Alberta 


Dy Ae be Mivbe Tr Director, Epidemiology Unit 
National Cancer Institute of Canada 
Toronto, Ontario 


Dr. H.B. Newcombe Former Head (retired) 
Populations Research Branch 
Atomic Energy of Canada Research Company 
Chalk River, Ontario 


Dr. D.K. Myers Head, Radiation and Biology Branch 
Atomic Energy of Canada Research Company 
Chalk River, Ontario 


Secretary 


Dr. M.R. Avadhanula Atomic Energy Control Board 


72 Advisory Committee on Nuclear Safety 


Dr. H.E. Duckworth (Chairman) President Emeritus 
University of Winnipeg 
Winnipeg, Manitoba 


Dr. R.E. Jervis (Vice-chairman) Professor, Nuclear and Radiochemistry, 
and Chairman, Research Board 
University of Toronto 
Toronto, Ontario 


Dr. W.H. Gauvin Former Director of Research (retired) 
Noranda Mines Ltd. 
Pointe-Claire, Québec 


Dr. N.C. Lind Professor, Civil Engineering 
University of Waterloo, 
Waterloo, Ontario 


Dr. O.R. Lundell Professor, Chemical Engineering 
York University 
Downsview, Ontario 


Dee K.J. McCallum Dean of Graduate Studies 
University of Saskatchewan 
Saskatoon, Saskatchewan 


Dr. A. Pearson Former Director (retired) 
Electronics, Instrumentation and Control Division 
Atomic Energy of Canada Research Company 
Chalk River, Ontario 


Dr. J.T. Rogers Professor, Mechanical Engineering 
Department of Mechanical 
and Aeronautical Engineering 
Carleton University 
Ottawa, Ontario 
Mr. W.M. Walker Vice President, Engineering 
British Columbia Hydro and Power Authority 
Vancouver, British Columbia 
Dr. G.C. Butler (ex officio) Chairman, Advisory Committee on Radiological Protection 
Secretariat 


ME RPC BOY d Atomic Energy Control Board 


MENT HO PTkS Atomic Energy Control Board 


Report No. 
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ANNEX IV 


ADVISORY COMMITTEE REPORTS 


AVAILABLE FROM THE OFFICE OF PUBLIC INFORMATION 


Title 


Advisory Committee on Radiological Protection 


ACRP-1 


ACRP-2 


ACRP-3 


ACRP-5 


ACRP-6 


Risk estimates for exposure to alpha emitters, INFO-0090 


Risk of low-LET radiation as given in BEIR-III and 
previous reports, INFO-0091 


Recommendations on criteria for the protection of the 
public in the event of a nuclear emergency, INFO-0107 


Assessment for medico-legal purposes of the contribution 
of occupational or other defined exposure to ionizing 
radiation as causative agent in individuals suffering from 
or having died of cancer, INFO-0120 


Harm to offspring of women of childbearing age employed in 
the nuclear industry, INFO-0121 


Advisory Committee on Nuclear Safety 


ACNS-1 


ACNS-2 


ACNS-3 


ACNS-4 


ACNS-5 


Recommendation on AECB Draft Licensing Guides Nos 40, 41, 
42, INFO-0054 


A Proposed Statement on Safety Objectives for Nuclear 
Activities in Canada, INFO-0055 


A Report on the Use of Programmable Digital Computers in 
the Shutdown System of the Darlington G.S., INFO-0056 


Recommended General Safety Requirements for Nuclear Power 
Plants, INFO-0016 


Emergency Core Cooling Systems in CANDU Nuclear Power 
Plants, INFO-0068, Rev. 1 
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ANNEX V 


PERSONS HOLDING APPOINTMENT AS MEDICAL ADVISER DURING FISCAL YEAR 1983-84 


MEDICAL ADVISER 


Drea Diver 


Dr. P. Lachance 
Dire Eee uayoie 
Dr. M. Vézina 


Dr. M.H. Finkelstein 


Wren wha RMüuller 
Dr. W. Krywulak 
Dre GLocott 


Diz eno. Ford 
G. Jamieson 


Dr. J.H. Smith 
C.L 


Dr. .L.T. Galbraith 


Dr. P. Waight 


Dr. E.G. Létourneau 


Lt. Col. G.R. Humphreys 


-S. Evans 


Dr. D.H. Niblett 


NOMINATING BODY 


Prince Edward Island Department of Health 


Nova Scotia Department of Health 


New Brunswick Department of Health 


Ministére des Affaires sociales, Québec 


Ontario Ministry of Labour 


Manitoba Department of Labour and Manpower 


Saskatchewan Department of Health 


Alberta Workers' Health, Safety and Compensation 


British Columbia Ministry of Health 


Department of National Health and Welfare 


Department of National Defence 


Atomic Energy of Canada Research Co. Limited 


Atomic Energy Control Board 
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ANNEX VI 
DISTRIBUTION OF AECB STAFF EFFORT 


SPECIAL SAFEGUARDS 
0.7% (1.8 PY) a Gia pgn de set POWER REACTORS 


28.0% (76.3 PY) TECHNICAL SUPPORT 
0.7% (1.7 PY) 


RESEARCH 
REACTORS & 
ACCELERATORS 


PRESIDENT'S OFFICE 1.9% (5.1 PY) 


& SECRETARIAT 
41% (11.0 PY) 


PLANNING & ADMINISTRATION 
21.9% (59.4 PY) 


REGULATION OF 

REACTORS & \ 
ACCELERATORS \ 
30.6% (83.2 PY) 


REGULATORY RESEARCH 
4.8% (12.9 PY) 


REGULATION OF FUEL CYCLE & MATERIALS 
38.0% (103.3 PY) 


Ya 
Pa 
he 
LEA 
RADIOISOTOPES & ee = 

PRESCRIBED Rnb se 
SUBSTANCES 

11.5% (31.5 PY) 

TECHNICAL SUPPORT 
1.7% (4.7 PY) 
URANIUM MINES & MILLS 
6.4% (17.4 PY) HEAVY WATER PLANTS 
11% (2.9 PY) 
WASTE MANAGEMENT 
6.3% (17.0 PY) TRANSPORTATION 
1.7% (4.5 PY) 
SAFEGUARDS & SECURITY REFINERIES, FUEL PLANTS 
5.9% (16.1 PY) 3.4% (9.3 PY) 


DISTRIBUTION OF AECB STAFF TIME ON TOTAL ACTIVITIES 
- % of total staff time; and person years (PY) 


ANNEX VII 


DISTRIBUTION OF AECB STAFF EFFORT ON 
REGULATORY ACTIVITIES 


SAFEGUARDS & SECURITY TECHNICAL SUPPORT 
8.6% (16.1 PY) 3.4% (6.4 PY) 
TRANSPORTATION 
2.4% (4.5 PY) 


HEAVY WATER 


PLANTS 
1.6% (2.9 PY) RADIOISOTOPES & 
PRESCRIBED SUBSTANCES 
16.9% (31.5 PY) 
POWER 
REACTORS 
41.0% (76.3 PY) 
RADIOACTIVE WASTE 
MANAGEMENT 
9.1% (17.0 PY) 
REFINERIES, URANIUM MINES 
FUEL PLANTS & MILLS 
5.0% (9.3 PY) 9.3% (17.4 PY) 


| RESEARCH REACTORS 
& ACCELERATORS 


2.7% (5.1 PY) 


DISTRIBUTION OF AECB STAFF TIME ON REGULATORY 
ACTIVITIES - % of regulatory activity time; and person years (PY) 
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ANNEX VIII 


POWER REACTORS LICENSED AND PLANNED AS OF 31 MARCH 1984 


NAME AND LOCATION TYPE AND CAPACITY STATUS 
(LICENSEE) 


NPD Generating Station CANDU-PHW (2) Started up 1962. Operating under 

Rolphton, Ontario 25 MW(e) (3) Reactor Operating Licence No. 4/83, 
expiring 30 September 1985. 

(Ontario Hydro & AECL) (1) 


Douglas Point Generating CANDU-PHW Started up 1966. Operating under Reactor 
Station, 200 MW(e) Operating Licence No. 3/82, 

Tiverton, Ontario Amendment 1 

(Ontario Hydro & AECL) expiring 30 June 1984 


Pickering Generating CANDU-PHW Started up 1971. Operating 
Stations Am, 4 x 500 MW(e) Operating Licence No. 4/83, 
Pickering, Ontario expiring 30 June 1984, 
(Ontario Hydro) 


Bruce Generating CANDU-PHW Started up 1976. Operating under Reactor 

StattonrawAw, 4 x 750 MWe) Operating Licence No. 5/82, 

Tiverton, Ontario expiring 30 September 1984, allowing 

(Ontario Hydro) operation of units at 92% of design 
thermal power (sufficient for full 
electrical power plus 4% for steam 
production for heavy water plants) 


Pickering Generating CANDU-PHW Reactor Construction Licence No. 2/74 
Station tb, 4 x 500 MW(e) in force. Two units started up, in 1982 
Pickering, Ontario and 1983. Operating Licence No 8/83 for 
(Ontario Hydro) units SE Gye 

Expiring 30 September 1984 


Bruce Generating CANDU-PHW Reactor Construction Licence No. 2/75 
Station ab 4 x 750 MW(e) in force. Start-up expected 1984. 
Tiverton, Ontario 

(Ontario Hydro) 


Darlington Generating CANDU-PHW Reactor Construction Licence No. 1/81 
Station “A” 4 x 850 MW(e) in force. Start-up expected 1988. 
(Ontario Hydro) 


Gentilly 1 Nuclear CANDU-BLW (4) Started up 1970. Currently shut down. 
Power Station 250 MW(e) Possession licence in effect. 
Gentilly, Québec | 

(Hydro-Québec & AECL) 


Gentilly 2 Nuclear CANDU-PHW Started up 1982. Operating under Reactor 
Power Station 600 MW(e) Operating Licence No. 6/83 
Gentilly, Québec Amendment 1 

(Hydro-Québec) expiring 30 June 1985. 

Point Lepreau Generating CANDU-PHW Started up 1982 

Station 600 MW(e) Operating under Reactor Operating 
Point Lepreau, Licence No. 7/83 

New Brunswick expiring 30 June 1985. 

(NBEPC) (5) 

(1) AECL - Atomic Energy of Canada Limited 

(G25) PHW - Pressurized Heavy Water 

C3) (e) - Nominal electrical power output 

(4) BLW - Boiling Light Water 


(5) NBEPC - New Brunswick Electric Power Commission 
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ANNEX IX 


RESEARCH REACTORS LICENSED AS OF 31 MARCH 1984 


LOCATION TYPE AND CAPACITY STATUS 


McMaster University 
Hamilton, Ontario 


Swimming Pool 
5 MW(t) cD) 


Started up 1959. Operating under Reactor 
Operating Licence No.1/82, 
expiring 30 June 1985. 


Subcritical 
Assembly 


Started up 1958. Operating under Reactor 
Operating Licence No. 1/80, 
expiring 30 March 1985. 


University of Toronto 
Toronto, Ontario 


SLOWPOKE II 
20 kW(t) 


University of Toronto 
Toronto, Ontario 


Started up 1976. Operating under Reactor 
Operating Licence No. 2/83, 
expiring 30 June 1986. 


Subcritical 
Assembly 


Started up 1974. Operating under Reactor 
Operating Licence No. 4/80, 
expiring 30 June 1985. 


École polytechnique 
Montreal, Québec 


SLOWPOKE 
20 kW(t) 


Started up 1976. Operating under Reactor 
Operating Licence No. 3/83, 
expiring 30 June 1986. 


Ecole polytechnique 
Montreal, Québec 


SLOWPOKE 
20 kW(t) 


Started up 1976. Operating under Reactor 
Operating Licence No. 2/82, 
expiring 30 June 1985. 


Dalhousie University 
Halifax, Nova Scotia 


SLOWPOKE 
20 kW(t) 


University of Alberta 
Edmonton, Alberta 


Started up 1977. Operating under Reactor 
Operating Licence No. 1/83, 
expiring 31 January 1986. 


SLOWPOKE 
20 kW(t) 


Started up 1981. Operating under Reactor 
Operating Licence No 5/80, Amendment 1 
expiring 30 January 1986. 


Saskatchewan Research 
Council 
Saskatoon, Saskatchewan 


(1) (t) - thermal power 


Sy 
ANNEX X 


URANIUM MINE/MILL FACILITIES LICENSED AS OF 31 MARCH 1984 


NAME AND LOCATION STATUS 
(LICENSEE) 


Agnew Lake Mine Decommissioning and Close-out under AECB-DCOA-132-0 
Espanola, Ontario expiring 31 October 1989. 
(Agnew Lake Mines Ltd.) 


Denison Mines Operating under AECB-MFOL-112-5 
Elliot Lake, Ontario expiring 31 May 1985. 
(Denison Mines Ltd.) Licensed capacity: 10,900 tonnes/day mill feed 


Beaverlodge Mining Operations Decommissioned under AECB-DA-142-0 
Beaverlodge, Saskatchewan 
(Eldorado Resources Ltd.) 


Dubyna Mine Decommissioned and close-out under AECB-DA-142-0 
Uranium City, Saskatchewan 
(Eldorado Resources Ltd.) 


Rabbit Lake Mine Operating under AECB-MFOL-134-0 

Eldor Mines, Saskatchewan expiring 31 May 1985. 

(Eldorado Resources Ltd.) Licensed capacity: 2.3 million kg/yr uranium 
concentrate 


Madawaska Mine Decommissioned under AECB-DA-139-0 
Bancroft, Ontario 
(Madawaska Mines Ltd.) 


Quirke Mine Operating under AECB-MFOL-108-4, Amendment 1, 

Elliot Lake, Ontario expiring 31 October 1984. 

(Rio Algom Ltd.) Licensed capacity: 6,350 tonnes/day mill feed 
5,000 tonnes/yr acid raffinate 


Panel Mine Operating under AECB-MFOL-120-2 
Elliot Lake, Ontario expiring 31 January 1985. 
(Rio Algom Ltd.) Licensed capacity: 3,000 tonnes/day mill feed 


Cluff Lake, Phase I Extension Operating under AECB-MFOL-126-2 
Saskatchewan expiring 30 September 1984. 
(Amok Ltd.) Licensed capacity: 750,000 kg/yr uranium 


Cluff Lake, “Uranium Project" Construction under AECB-MFSCA-118-0 
Saskatchewan, and AECB-MFSCA-101-0 
(Amok Ltd.) 


Cluff Lake “Claude” ore body Underground exploration under AECB-UEP-129-1 
Saskatchewan expiring 30 September 1984. 
(Amok Ltd.) 


Cluff Lake, “OP” ore body and Underground exploration under AECB-UEP-140-0 
Dominique Peter expiring 30 September 1984. 

Saskatchewan 

(Amok Ltd.) 


Cluff Lake, Phase II Construction Development Approval AECB-CDA-138-0 
Saskatchewan for mill construction 
(Amok Ltd.) 


Michelin Project Underground exploration under AECB-UEP-103-0 
L. Kaipokok, Labrador Amendment 6 expiring 30 June 1984. 
CBr ines tide.) 


Kitts Project Underground exploration under AECB-UEP-114-0 
Nr Postville, Labrador Amendment 5 expiring 30 June 1984. 
(Beinex Led.) 
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ANNEX X (CONT'D) 


Stanrock Mine Operating under AECB-MFOL-135-0 
Elliot Lake, Ontario expiring 30 June 1985, 
(Denison Mines Ltd.) 


Stanleigh Mine Operating under AECB-MFOL-136-0 
Elliot Lake, Ontario expiring 30 June 1984, 
(Rio Algom Ltd.) 


Key Lake, Saskatchewan Operating under AECB-MFOL-137-0 
(Key Lake Mining Corporation) CXPLTIn ES ITU 85" 


Midwest Lake Ore Removal Permit AECB-ORP-123-3 
Saskatchewan Shine Ul dois 967 
(Canada Wide Mines Ltd.) 


McClean Uranium Project Underground Exploration Permit AECB-UEP-141-0 
Saskatchewan expiring 31 December 1986. 
(Canadian Occidental 

Petroleum Ltd.) 


Dawn Lake Saskatchewan Ore Removal Permit AECB-ORP-133-0 
(Saskatchewan Mining expiring 31 December 1985. 
Development Corporation) 


S.E.R.U. Nucléaire Ore Removal Permit AECB-ORP-131-1 
(Canada) Ltd. expiring 30 September 1984, 
Saskatchewan 


MES CARS MininpaHacildiity. Sites Construction Approval 
MPOL® = "Mining Facility Operating Licence 

UEP — Underground Exploration Permit 

ORP - Ore Removal Permit 

DCOA - Decommissioning and Close-out Authorization 
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ANNEX XI 


URANIUM REFINERIES AND FUEL FABRICATION FACILITIES LICENSED AS OF 31 MARCH 1984 


LICENSEE CAPACITY STATUS 
(LOCATION) (TONNES/YEAR 
OF URANIUM) 


Eldorado Resources Ltd. Operating under AECB-FFOL-215-1 
(Port Hope, Ontario) expiring 30 September 1984. 


Eldorado Resources Ltd. Operating under AECB-FFOL-218-0 
(Blind River, Ontario) expiring 31 December 1984 


Eldorado Resources Ltd. Construction under AECB-FFCA-217-0 
(Port Hope, Ontario) 


Earth Sciences Uranium Operating under AECB-FFOL-209-3 
Extraction Co. compounds expiring 31 May 1984. 
(Calgary, Alberta) 


Canadian General 
Electric Co. Ltd. 600 Operating under AECB-FFOL-202-5 
(Toronto, Ontario) (fuel pellets) expiring 31 May 1986. 


Canadian General Operating under AECB-FFOL-201-4 
Electric Co. Ltd. 550 expiring 30 April 1986. 
(Peterborough, Ontario) (fuel bundles) 


Westinghouse Canada Inc. Operating under AECB-FFOL-206-5 
(Port Hope, Ontario) 750 expiring 30 November 1985. 
(fuel pellets and 
bundles) 


Westinghouse Canada Inc. Operating under AECB-FFOL-204-4. 
(Varennes, Québec) 200 expiring 28 February 1986. 
(fuel bundles) 


Combustion Engineering- 250 Operating under AECB-FFOL-208-6 
Superheater Ltd. (fuel pellets and expiring 28 February 1985. 
(Moncton, New Brunswick) bundles) 


FFOL - Fuel Facility Operating Licence 
FFCA - Fuel Facility Construction Approval 


NAME AND LOCATION 
(LICENSEE ) 
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ANNEX XII 


HEAVY WATER PLANTS LICENSED AS OF 31 MARCH 1984 


CAPACITY 
(TONNES/YEAR) 


Glace Bay Heavy Water 


Palka mite, 


Nova Scotia 


(Atomic Energy of 
Canada Limited) 


Port Hawkesbury Heavy 


Water Plant, 


Nova Scotia 


(Atomic Energy of 


STATUS 


Operating under AECB-HWPOL-403-4 
Amendment 1 
expiring 31 July 1984. 


Operating under AECB-HWPOL-404-3 
Amendment 1 
expiring 31 July 1984. 


Canada Limited) 


Bruce Heavy Water Plant, 
Ontario 
(Ontario Hydro) 

BAY Operating under AECB-HWPOL-405-3 
expiring 30 June 1985 (A and B). 
“Be 


SIDE HWPCA 1/75 - Amendment 1 in effect. 
Facility mothballed. 


AECB-HWPCA-400-0 - Amendment 1 in 
effect. Facility mothballed. 


LaPrade Heavy Water 
Plant, Québec 
(Atomic Energy of 
Canada Limited) 


HWPOL = 
HWPCA = 


Heavy Water Plant Operating Licence 
Heavy Water Plant Construction Approval 


OG 


ANNEX XIII 


RADIOACTIVE WASTE MANAGEMENT FACILITIES LICENSED AS OF 31 MARCH 1984 


LOCATION 
(LICENSEE ) 


Radioactive Waste Storage 
Site 1, Bruce Nuclear 
Power Development, 
Tiverton, Ontario 
(Ontario Hydro) 


Radioactive Waste 
Operations Site 2, 
Bruce Nuclear 
Power Development, 
Tiverton, Ontario 
(Ontario Hydro) 


Gentilly 1 Radioactive 
Waste Management Facility 
Gentilly, Québec 
(Hydro-Québec) 


Point Lepreau Radioactive 
Waste Management Facility 
Point Lepreau, New 
Brunswick 

(New Brunswick Electric 
Power Commission) 


Port Granby, Ontario 
(Eldorado Resources Ltd.) 


Welcome, Ontario 
(Eldorado Resources Ltd.) 


Edmonton, Alberta 
(University of Alberta) 


Toronto, Ontario 
(University of Toronto) 


Suffield, Alberta 
(Dept. of National 
Defence) 


TYPE 


Inactive facility (no new 
wastes) for storage of solid 
wastes from Bruce, Douglas 
Point, and Pickering nuclear 
generating stations 


Incineration, compaction and 
storage of wastes from Bruce, 
Douglas Point, and Pickering 
nuclear generating stations 


Storage of solid wastes from 
Gentilly 1 nuclear reactor 
and wastes from Gentilly 2 
nuclear reactor 


Storage of anticipated wastes 
from Point Lepreau Nuclear 
Generating Station 


Storage of wastes from 

Eldorado Resources Ltd. 
Refinery at Port Hope, Ontario, 
and chemical treatment for 
removal of contaminants from 
drainage and run-off water 

at the site 


STATUS 


Operating under AECB-WFOL-320-2 
expiring 31 May 1985. 


Operating under AECB-WFOL-314-3 
expiring 31 May 1986. 

Central maintenance facility 
Operating under AECB-WFOL-323-0 
expiring 31 May 1985. 


Operating under AECB-WFOL-319-2 
expiring 31 May 1986. 


Operating under AECB-WFOL-318-1 
expiring 31 May 1986. 


Operating under AECB-WFOL-321-2 
expiring 30 June 1985. 


Inactive facility (no new 
wastes) for storage of wastes 


from previous Eldorado Resources 


Ltd., Port Hope operations and 
chemical treatment for removal 
of contaminants from drainage 
and run-off water from the 
site 


Incineration of low-level 
combustible liquid wastes and 
storage of aqueous and solid 
wastes from the University 
and Edmonton area 


Operating under AECB-WFOL-322-1 
expiring 31 May 1986. 


Operating under AECB-WFOL-301-3, 
expiring 30 April 1985. 


Storage and handling facilities 
at le Spadina Cres., 215 Huron 
Sieg and 255 MHUTONMSE TON 
wastes from University and 

the Toronto area 


Operating under AECB-WFOL-310-5, 


expiring 31 May 1985. 


Inactive facility (no new 
wastes) for storage of solid 
wastes from military 
activities 


WFOL - Waste Management Facility Operating Licence 


Operating under AECB-WFOL-30/7-2 
expiring 31 May 1986. 


RESEARCH 


Research Organization 


ENVIRONMENTAL PROCESSES 


Université Laval 
Québec, Québec 


McMaster University 
Hamilton, Ontario 


University of Toronto 
Toronto, Ontario 


McMaster University 
Hamilton, Ontario 


Beak Consultants Ltd. 
Mississauga, Ontario 


IEC-Beak Consultants 
Mississauga, Ontario 


Monserco Ltd. &* 
Mississauga, Ontario 


GTC Geologic Testing ax 
Consultants Ltd. 
Ottawa, Ontario 


Univiversity of Toronto a 
Toronto, Ontario 


RE/SPEC Ltd. CES 
Calgary, Alberta 


IEC-Beak Consultants hs 
Mississauga, Ontario 


Monserco Ltd. sie 
Mississauga, Ontario 


Geological Survey aK 
of Canada 
Ottawa, Ontario 


HEALTH EFFECTS 


University of Toronto 
Toronto, Ontario 


Canadian Institute for 
Radiation Safety 
Elliot Lake, Ontario 


R.A.D. Service and 
Instrument Ltd. 
Toronto, Ontario 
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ANNEX XIV 


SUMMARY OF MISSION-ORIENTED 
CONTRACTS AND AGREEMENTS FOR 1983-84 


Project Expenditures 
During 1983-84 
$ 
Convoluted Laminations in Recent 27,000 
Sediments - Criteria for Defining 
Structures Produced by Seismicity 
A Study of the Pattern of Uranium 15,000 
in Lichen Heath 
Survey of the Keewatin Uranium 5,000 
Mineralization Areas 
A Study to Model the Effects of 10,000 
Uranium Mining on Permafrost 
Dose Commitment from Uranium 2,000 
Tailings - Summary Report 
Analysis of Uncertainty in 7,000 
Probabilistic Calculations 
Verification of the Performance 74,000 
of Impact-Limiting Fins 
A Review of Hydrogeology Research 29,000 
Techniques 
Ecological Dynamics of Uranium 62,000 
Mill Tailings - Phase IV 
Geochemical Analysis of Core 19,000 
from a Geothermal Anomaly 
Derivation of Release Limits 18,000 
for a Typical Mining Facility 
The Effect of Proposed Crush 17000 
Tests on Transport Containers 
Studies of the Earthquake Area, 17,000 
New Brunswick 
Development of Diffusion-Based 15000 
Radon Daughter Dosimetry 
Determination of the Contribution 62,000 
of Respirable Long-Lived Dust to 
Lung Exposure in the Uranium Industry 
Design of a Passive Personal (Radon 29,000 


Daughter/Thoron Daughter) Dosimeter 
Using an Allyl Diglycol Carbonate 
Plastic (CR39) Detector 


(1) Excluding Department of Supply and Services contract administration costs. 
*k indicates contract started in fiscal year 1983/84 


(1) 


= IX 


Expenditures 


During 1983-84 (Cy, 


Research Organization Project 


Department of Energy, **k The Use of Uranium Tailings as 48,000 
Mines and Resources Backfill 
Ottawa, Ontario 
Queen's University *k Membrane Barriers for Radon Gas 5,000 
Kingston, Ontario Flow Restriction 
Statistics Canada Newfoundland Fluorspar Miners 20,000 
Ottawa, Ontario Statistical Mortality Study 
DSMA Atcon Limited ** The Uranium Mine Radiological 52,000 
Toronto, Ontario Working Environment Before the 

Introduction of Current Ventilation 

Practices 
Senes Consultants ** Development of a Computer Model 19,000 
Limited for Calculation of Underground Mine 
Willowdale, Ontario Ventilation Parameters 
Atomic Energy of *k Investigation of the Utility 42,000 
Canada Limited (Protection Factor and Ease of Use) 
Chalk River, Ontario of Respiratory Protective Devices 

in Uranium Mining 
Monserco Ltd. ** Assessment of the Hazard of 69,000 
Mississauga, Ontario Thorium Compound Inhalation by 

Workers in Canadian Industries 
Monserco Ltd. **k Development of an Automated Method 38,000 
Mississauga, Ontario for Thorium Compound Detection and 

Measurement in Laboratories 
Monserco Ltd. ** Toxicity Levels to Human during 3,000 
Mississauga, Ontario Acute Exposure to Hydrogen Fluoride 
Radioprotection Inc. ** Occupational Exposure to Xenon-133 12,000 
Sainte-Julie, Québec among Hospital Workers 
Senes Consultants ** Evaluation of the Marginal Costs in 11,000 
Limited the Canadian Context of not Reducing 
Willowdale, Ontario the Occupational Risk from 

Radiation 
Statistics Canada ** Ontario Miners “Alive” Statistical 43,000 
Ottawa, Ontario Follow-up Feasibility Study 
Michael Holliday ** Dose Response Relationships of 3,500 
& Associates Acute Exposure to Ammonia 
Ottawa, Ontario 
University of British **x A Feasibility Study of Thyroid 19,000 
Columbia Cancer among Patients Treated 
Vancouver, British Columbia 
Statistics Canada *x The Canadian National Dose Register 4,000 
Ottawa, Ontario Study 
Statistics Canada ** Ontario Miners SIN Evaluation Study 28,000 
Ottawa, Ontario 
Ontario Ministry ** Ontario Miners Study - Phase II 22,000 


of Labour 
Totonto, Ontario 


Research Organization 


Atomic Energy of 
Canada Limited 
Chalk River, Ontario 


REGULATORY DEVELOPMENT 


Secor Inc. 
Montréal, Québec 


RISK AND SAFETY 


Carleton University 
Ottawa, Ontario 


Ellyin & Associates 
Sherbrooke, Québec 


University of Toronto 
Toronto, Ontario 


University of Toronto 
Toronto, Ontario 


I.D.E.A. International 
Development & Energy 
Assessment Inc. 
Toronto, Ontario 


Graham F. Crate Ltd. 
Ottawa, Ontario 


University of British 
Columbia 


Vancouver, British Columbia 


W.R. Davis 
Engineering Limited 
Ottawa, Ontario 


Monserco Ltd. 
Mississauga, Ontario 


Monserco Ltd. 
Mississauga, Ontario 


Monserco Ltd. 
Mississauga, Ontario 


Monserco Ltd. 
Mississauga, Ontario 


Department of National 
Defence 
Ralston, Alberta 


AMCA International 
Limited 
Kanata, Ontario 


LE) 


LE 


kx 


LE 


LE] 


kx 


LE 


LE 


LE 


LE 
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Project 


To Develop a New Personal Neutron 


Dosimeter 


Effectiveness of Public Consultation 


Phase in Regulatory Document 


Production 


Behaviour of CANDU Cores under 
Severe Accident Conditions 


Periodic Inspectio 


Transport Piping - A Probabilistic 


Approach, Phase II 


The Permeability o 


n of CANDU Heat 


f Containment 


Concrete for CANDU Reactors 


The Permeability o 


f Containment 


Concrete for CANDU Reactors 


Fuel and Fuel Channel Behaviour 


in Loss-of-Coolant 


Accidents 


Reactor Shutdown and Regulating 
Systems Simulation Program 


Consequences of Pr 


essure Tube 


Rupture in CANDU Reactors 


Primary Pump Vibra 


tion under 


Accident Conditions 


Modification of a 


Thermosyphoning 


Flow Visualization Rig 


Hydrogen Sulphide 
Heavy Water Plant 


Hydrogen Sulphide 
Heavy Water Plant 


Calculation of Nea 


Concentration of Hydrogen Sulphide 


Flammability and Detonability Limits 


of Hydrogen Sulphi 


The Welding of Ste 


Releases from a 
Phaser 


Releases from a 
— Phase ler 


r-Field 


de: Phase I 


els without 


Post-Weld Stress Relief 


Expenditures 


During 1983-84 (1) 
$ 


34,000 


10,000 


28,000 


600 


2,400 
27,000 


112,000 


27,000 


10,000 


15,000 


7,000 
13,000 
46,000 

2,000 


19,000 


23,000 


Research Organization 


Glencor Engineering 
Limited 
Nepean, Ontario 


Canadian Institute of 
Radiation Safety 
Elliot Lake, Ontario 


Ecole polytechnique 
Montréal, Québec 


SECURITY 


National Research 
Council of Canada 
Ottawa, Ontario 


O M Video 
Ottawa, Ontario 


SPECIAL SAFEGUARDS 
Atomic Energy of 


Canada Limited 
Ottawa, Ontario 


k x 


LE 


*k* 


0 


Project 


Corrosion of Steel in Sour Gas 
Environments 


Uranium Mine Radiation Safety 
Training Course 


Risk Assessment of the Nuclear 
Fuel Cycle 


Explosives Detection 


Intrusion Detection 


Safeguards Research 


Expenditures 
During 1983-84 (1) 


49,000 


6,000 


10,000 


12,000 


100,000 
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ANNEX XV 


NUCLEAR LIABILITY BASIC INSURANCE COVERAGE AS AT 31 MARCH 1984 


NUCLEAR INSTALLATION AMOUNT OF BASIC INSURANCE 


$ 500,000. 
$ 1,500,000. 


$23,400,000. 


Ls University of Toronto 
SLOWPOKE Reactor 


Die McMaster Research Reactor 


or NPD Generating Station 


Douglas Point Generating 
Station 


$75,000,000. 


$16,700,000. 


$75,000,000. 


Die Gentilly 1 Nuclear Power 
Station 


6 Pickering “A” and “B" Generating 
Station 


hiatiyecy YA 
Station 


Generating $75,000,000. 


$75,000,000. 
$ 4,000,000. 


$ 2,000,000. 
$ 500,000. 
$ 500,000. 
$ 500,000. 


$ 500,000. 
S/S) OOM SOW) 5 


116% Point Lepreau Nuclear Power $75,000,000. 
Station 


8. Bruce “B" Generating 
Station 


oF Eldorado Resources Limited 
Port Hope Refinery 


LOR Westinghouse Canada Inc. 
Port Hope 
Fuel fabrication plant 


ibe Ecole polytechnique 
SLOWPOKE Reactor 


WAS Dalhousie University 
SLOWPOKE Reactor 


HEY. University of Alberta 
SLOWPOKE Reactor 


Ar Saskatchewan Research Council 
SLOWPOKE Reactor 


ee Gentilly 2 Nuclear Power Station 
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ANNEX XVI 


ATOMIC ENERGY CONTROL BOARD 


STATEMENT OF EXPENDITURE 


YEAR ENDED MARCH 31, 


Operating 


Salaries and employee benefits 
Professional and special services 


1984 


1984 
$ 


11,922,246 


1983 
$ 


10,406,973 


(Special Safeguards Development) 2,470,212 2, SSE SONGS 
Professional and special services 

(Administration of Regulations) 25302579 1552879818 
Rentals 1,187,378 1,162,807 
Travel and relocation 913,626 803,056 
Other transportation and communication 369,762 3005375 
Utilities, materials and supplies 237,640 260,210 
Purchased, repair and upkeep 157856 82,334 
Information 87,768 55% 578 
Miscellaneous expenses 1,699 6,581 


Capital 


Construction and acquisition of 


19,608,942 


16,938,468 


machinery and equipment 318,583 226823 
Grants and contributions 
Grants, contributions and other 
transfer payments 22,000 18,000 


Total Program Expenditure 


Provided for by: 


Parliamentary appropriations 


Energy, Mines and Resources Vote 45 (Note 4) 


19,949,525 


17,149,605 


70883729) 


145 27557200 


Statutory - contributions to employee 
benefit plans 14755305 19932859 
Statutory - federal court awards 5,000 


Services provided without charge by other 


government departments 


NOTES TO FINANCIAL STATEMENT 


18,624,910 


1,324,615 
19,949,525 


15,909,291 


1,274,000 
171095291 


MARCH 31, 1984 


1. Authority and objective 


The Atomic Energy Control Board was established in 1946 by the Atomic Energy Control Act. 
It is a departmental corporation named in Schedule B to the Financial Administration Act 
and currently reports to Parliament through the Minister of Energy, Mines and Resources. 
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The objective of the Board is to control atomic energy in the interests of health and 
safety and national security. The Board achieves this objective by providing through its 
atomic energy control program, the control of the development, application and use of 
atomic energy in Canada and by participating on behalf of Canada in international 
measures of control. The AECB is also responsible for the administration of the Nuclear 
Liability Act, including the designation of nuclear installations and the prescription of 
basic insurance to be carried by the operators of such nuclear installations. 


Accounting policies 


Operating expenditure includes the cost of work performed, goods received or services 
rendered prior to April 1, 1984. 


Capital costs are charged to program expenditure in the year of acquisition. 
Grants and contributions are charged to program expenditure when disbursed. 


Employee termination benefits and vacation pay are charged to program expenditure when 
disbursed. 


Board employees participate in the Superannuation plan administered by the Government of 
Canada and contribute equally with the Board to the cost of the plan. Contributions by 
the Board are expensed on a current basis. 


Program expenditure includes amounts for services provided without charge by other 
government departments. 


Refunds of previous years' expenditure, amounting to $ 31,847, are recorded as revenue of 
the Government of Canada when received and does not reduce the expenditure of the Board. 


Nuclear liability reinsurance 

Payments are received from the Nuclear Insurance Association of Canada on behalf of 
operators of nuclear installations, under the Reinsurance Agreement of October 1, 1976 
pursuant to Section 15 of the Nuclear Liability Act. These receipts are not vote-netted 
and are deposited directly to the consolidated revenue fund. This year Nuclear Liability 
Reinsurance receipts amounted to $3,000 giving us a to-date total of $526,682. 


Parliamentary appropriations 


Funds allotted to the Board for the year ended March 31, were as follows: 


1984 1983 
$ $ 
Energy, Mines and Resources Vote 45 
(1983 = Vote 50) 18,342,000 LS HAS) OOO 
Treasury Board Vote 5 375,000 
Appropriation available 18,717,000 15,745,000 
Lapsed in accordance with section 30 
of the Financial Administration Act 
and Treasury Board Circular 1979-41 1750789395 15169300 
SP 
Appropriation used 1741490605 14,575,700 
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ibe INTRODUCTION 


This is the thirty-eighth annual report of the Atomic 
Energy Control Board. The period covered by this 
report is the fiscal year ending March 31, 1985. 


The Atomic Energy Control Board (AECB) was 
established in 1946, by the Atomic Energy Control Act 
(RSC YO CATOI)S AE PACE) as elt: diss assdepartmental 
corporation (Schedule B) within the meaning and 
purpose of the Financial Administration Act. The 
AECB, through its Atomic Energy Control Program, 
controls the development, application and use of 
atomic energy in Canada and participates on behalf of 
Canada in international measures of control. 


The AECB is responsible also for the administration 
of the Nuclear Liability Act, as amended (RSC 1970 
cl0 2nd Supp), including the designation of nuclear 
installations and the prescription of basic insurance 
to be carried by the operators of such nuclear 
installations. 


The AECB reports to Parliament through a designated 
Minister, currently the Minister of Energy, Mines and 
Resources. 


27 MODUS OPERANDI 


The AECB achieves its control through a comprehensive 
licensing system that covers all aspects of nuclear 
facilities, prescribed substances and equipment to 
assure that such facilities, substances, and 
equipment are utilized with proper consideration of 
health and safety, and security. The licensing 
system is administered with the co-operation of other 
federal and provincial government departments in such 
areas as health, the environment, transport and 
labour. This enables the concerns and 
responsibilities of these departments to be taken 
into account before licences are issued by the AECB, 
providing that there is no conflict with the 
provisions of the AEC Act and Regulations. 


This control also extends to the import and export of 
prescribed substances and equipment, and it involves 
Canadian participation in the activities of the 
International Atomic Energy Agency (IAEA) and 
compliance with the requirements of the Treaty on the 
Non-Proliferation of Nuclear Weapons. It covers both 
domestic and international security of nuclear 
materials and technology. 


Current regulations require that any person or 
organization wishing to produce, mine, refine, 
process, sell, or use prescribed substances and 
‘devices or equipment containing radioactive 
prescribed substances; export such substances or 
items; operate a nuclear facility for the production 
of deuterium oxide (heavy water) or nuclear energy in 
Canada, is required to obtain a licence from the 
Board. Before issuing a licence the Board requires, 
from the person or organization, sufficient 
information to show that required health, safety, and 
security standards will be met and maintained, and 
that any wastes will be managed in a satisfactory 
manner. In order to exercise its regulatory role, 
the AECB defines standards that must be met, assesses 
potential licensees' capabilities to meet and 
Maintain them and, once a licence is issued, carries 
out compliance inspections to ensure that its 
requirements are met at all times. 


The control of prescribed substances and items 
provides assurance that Canada's national policies 


and international commitments relating to the 
non-proliferation of nuclear weapons and other 
nuclear explosive devices are met. This is effected 
by licence conditions and by controlling the import 
and export of such substances and items in 
cooperation with other federal government agencies, 
according to safeguards policies enunciated by the 
Canadian government in December, 1974, and December, 
19707 International safeguards provisions of the 
Treaty on the Non-Proliferation of Nuclear Weapons 
are administered under safeguards agreements which 
provide for the inspection of nuclear material in 
Canada by the IAEA. 


So ORGANIZATION 


The Atomic Energy Control Board consists of five 
members and is referred to as the Board. One of 
these members is appointed President and is the Chief 
Executive Officer of the AECB and is the only 
full-time member. The President of the National 
Research Council of Canada is an ex officio member of 
the Board. 


During the reporting period the Board members were: 


Mr. J.H. Jennekens 
President 
(Appointed December 29, 1978) 


Dr. L. Kerwin 

President 

National Research Council of Canada 
Ottawa, Ontario 

(ex officio) 


Miss S.0. Fedoruk 

Director of Physics Services 
Saskatchewan Cancer Foundation, and 
Professor of Oncology 

University of Saskatchewan 
Saskatoon, Saskatchewan 

(First appointed May 1, 1973) 


Mr. J.L. Olsen 

President and Chief Executive Officer 
Phillips Cables Limited 

Brockville, Ontario 

(Term expired February 18, 1985) 


Professor P. Marmet 

Professor of Physics 

Université Laval 

Québec, Québec 

(Term expired November 30, 1984) 


At the end of the reporting period there were only 
three members appointed to the Board. 


The AECB's staff organization, as shown in Annexes I 
and II, comprises the President's Office, the 
Secretariat, the Directorate of Reactor Regulation, 
the Directorate of Fuel Cycle and Materials 
Regulation, the Regulatory Research Branch, and the 
Planning and Administration Branch. 


Under the direction and management of the President, 
the AECB implements the policies of the Board and 
makes recommendations to the Board concerning the 
issuing of licences and other regulatory decisions 
that the Board is called upon to make. In some areas 
the Board has delegated the authority for such 
actions to senior officers of the AECB. 


The corporate management of the AECB is carried out 
by the Executive Committee which consists of the 
President and the senior officer of each of the five 
organizational units shown in Annex I. This 
Committee is responsible for the overall planning to 
meet the Board's strategic objectives and establishes 
operating policies that are recommended for adoption 
by the Board. 


The President is the chief executive officer of the 
AECB and supervises and directs the work of the AECB. 
A Legal Adviser, an Official Languages Adviser, and a 
Medical Liaison Officer report directly to the 
President. 


The Secretariat embraces the functions of the 
Secretary Mitomethe MPoard ae thes Otice ofie Public 
Information and the Advisory Groups Secretariat. 


The Directorate of Reactor Regulation is responsible 
for the regulation of power and research reactors and 
accelerators, and for examining the qualifications of 
reactor operators. It also encompasses’ safety 
evaluation and quality assurance functions. 


The Directorate of Fuel Cycle and Materials 
Regulation is responsible for the regulation of 
uranium mines and mills, refineries, and conversion 
plants; nuclear fuel fabrication plants; heavy water 
plants; radioactive waste management facilities; and 
the use of radioisotopes. Additional 
responsibilities of this Directorate include the 
transportation of radioactive materials, the AECB's 


analytical laboratory facilities, compliance 
inspection services, and the implementation of 
domestic and international nuclear materials 


safeguards programs. 


The Regulatory Research Branch is responsible for the 
initiation and management of projects in the 
mission-oriented contracted research program that is 
designed to provide information for use in the AECB's 
regulatory tasks. The AECB's role in the Safeguards 
Support Program is managed by this Branch. It is 
responsible also for the assessment of radiation 
hazards and radiation protection programs for 
licensed activities, for the development of related 
standards and guidelines, and for the provision of 
radiation protection training for AECB staff. An 
additional responsibility is the production of 
regulatory documents for all aspects of the AECB's 
regulatory activities. 


The Planning and Administration Branch provides 
corporate management and administrative support 
services in the areas of finance, human resources and 
information. The Branch also provides the corporate 
planning function and coordinates development of 
policies and liaison with provincial, federal, and 
international agencies. The Nuclear Liability Act is 
also administered by this Branch. 


The AECB receives independent advice from two special 
advisory committees, the Advisory Committee on 
Radiological Protection and the Advisory Committee on 
Nuclear Safety, whose members are entirely from 
outside the AECB. These committees, the membership 
of which is shown in Annex III, advise and report to 
the President. They advise on generic issues only 
and are not involved with specific licensing actions. 
During the reporting period both committees met five 
times, including one joint meeting each with the 
Board. In addition there were a number of meetings 
of working groups on specific topics. Reports from 


these committees are listed in Annex IV. Technical 
secretariat services are provided by AECB staff. 


The AECB also obtains advice on matters relating to 
the medical surveillance of atomic radiation workers 
from its Medical Advisers. These are senior medical 
officers who are nominated by the provinces, Atomic 
Energy of Canada Limited, the Departments of National 
Defence and National Health and Welfare, and the AECB 
itself, and who are appointed by the Board under the 
AEC Regulations for this purpose. The Medical 
Advisers that held appointment during the reporting 
period are listed in Annex V. 


The Orientation Centre is a separate group 
established to provide advice, orientation, training 
and assistance to regulatory agencies in foreign 
countries that have purchased or are potential 
purchasers of CANDU reactors. Its budget is separate 
from that of the AECB. 


As at March 31, 1985, there were 252 persons on 
strength; 211 located in Ottawa, Ontario, 37 based at 
site and regional offices, and four seconded to 
overseas missions. 


The functional distribution of staff effort during 
the reporting period is shown in Annexes VI and VII. 


4. REGULATORY REQUIREMENTS 


The basis for the AECB's regulatory control is stated 
in the Atomic Energy Control Regulations (AEC 
Regulations), CRC 1978c365, as amended in 1978 
(SOR/78-58), 1979(SOR/79-422) and 1983(SOR/83-459 and 
SOR/83-739). All operators of nuclear facilities, 
and users and owners of prescribed substances, must 
conform with these Regulations except where 
specifically exempted. 


The AEC Regulations prescribe in Schedule II the 
‘maximum permissible doses' of ionizing radiation 
generally, and also the "maximum permissible 
exposures to radon daughters'. The limits specified 
are based on biological and scientific information 
and advice collected and analyzed over many years, 
and much weight is given to the recommendations of 
international bodies, in particular the International 
Commission on Radiological Protection (ICRP), formed 
in 1928. The industry-averaged health risk resulting 
from the application of the dose limits is no greater 
than the average risk of fatal accidents in 
industries with high standards of safety. However, 
the AECB assumes that there is no threshold below 
which there are no harmful effects and subscribes to 
the principle that all doses should be kept ‘as low 
as reasonably achievable, social and economic factors 
being taken into account’. 


In addition to the AEC Regulations, the AECB issues 
Regulatory Guides and Regulatory Policy Statements 
which further define the requirements and criteria 
that the AECB expects to be met for specific types of 
nuclear operations. 


The AECB maintains regulatory control over the 
following types of nuclear facilities: 


Power and research reactors 

Uranium mines and mills 

Uranium refineries 

Fuel fabrication plants 

Heavy water plants 

Radioactive waste management facilities 
Particle accelerators 


and the use, sale and possession of prescribed 
substances, radioisotopes, and devices containing 
radioactive prescribed substances. It does this by 
issuing licences which contain conditions that must 
be met by the licensee to ensure that health, safety, 
and security requirements acceptable to the AECB will 
be met. 


The requirements for licensing vary from those for 
the operation of nuclear powered electric generating 
stations, through the less complicated facilities 
involved in earlier stages of fuel production, to the 
possession and use of small radioactive sources for 
use in medicine, industry and research. In all cases 
the aim is to ensure that all health, safety, and 
security requirements have been recognized and met, 
in order to protect both workers and public from 
exposure to radiation and from radioactive or toxic 
materials associated with the operations. 


During the year, further progress was made towards 
revising the AEC Regulations and developing new ones 
to reflect the current state of the nuclear industry, 
public concerns, and scientific knowledge. 


Work has progressed on the drafting of general 
amendments to the AEC Regulations, and it is planned 
to release a Consultative Document next year. 


All Regulatory Documents, prior to being issued 
formally, are made available to the public in draft 
form as ‘Consultative Documents’. In addition, draft 
Regulatory Documents are referred to the two Advisory 
Committees for review. These committees also provide 
advice to the AECB on generic issues relating to 
regulatory requirements. 


During the year, the following Consultative Document 
was issued for public comment: 
Guidelines for Off-Site 
Planning 


C-45 Contingency 


and the following Regulatory Documents were issued: 


25 Preparation of a Quarterly Report on the 
Operation of a Uranium Refinery or Uranium 
Chemical Conversion Facility 

R-25A Preparation of a Monthly Report on the 
Operation of a Uranium Refinery or Uranium 
Chemical Conversion Facility 

R-27 Preparation of an Annual Compliance Report 
for a Uranium Fuel Fabrication Plant 

R-34 Preparation of a Significant Event Report 
for a Heavy Water Plant 

R=7Al Deep Geological Disposal of Nuclear Fuel 
Waste: Background Information and 
Regulatory Requirements Regarding the 
Concept Assessment Phase 

R-80 Preparation of an Annual Report for a 


Consolidated Radioisotope Licence 


Activities associated with the consultation process 
included review of extensive comments from labour, 


industry and other government departments and 
agencies, academic institutions and private 
individuals on proposed amendments to radiation 
protection provisions of the Regulations. Public 


meetings were held with 
Canadian Labour Congress and 


representatives of the 
some of its affiliates, 


and one result is an arrangement whereby Board staff 
and labour representatives meet periodically to 
discuss matters of mutual interest. 


5e REGULATION OF NUCLEAR FACILITIES 


By definition in the AEC Regulations, nuclear 
reactors, sub-critical nuclear reactors, particle 
accelerators, uranium and thorium mines and mills, 
plants for the separation, processing, reprocessing 
or fabrication of fissionable substances, plants for 
the production of deuterium or deuterium compounds, 
and facilities for the disposal of prescribed 
substances, are nuclear facilities and as such can be 
operated only in accordance with a licence issued by 
the AECB. 


Before the AECB issues a licence to operate a 
facility, the applicant must meet criteria 
established by the AECB for the siting, construction, 
and operating stages. The AECB evaluates information 
that is provided to it by the applicant in support of 
the application concerning the design, and the 
measures to be adopted to ensure that the facility 
will be constructed and operated in accordance with 
acceptable levels of health, safety, and security. 


Throughout the lifespan of the facility, the AECB 
monitors its operation to verify that the licensee 
complies at all times with the AEC Regulations and 
the conditions of the licence. 


At the end of its useful lifespan, a facility must be 
decommissioned in a manner that is acceptable to the 
AECB and, if required, the facility site must be 
restored to unrestricted use or managed until the 
site no longer presents a hazard to health, safety, 
or security. 


Regulatory activities of the AECB are described for 


the different types of facility in the following 
sub-sections. 

5.1 NUCLEAR REACTORS 

The AECB licenses all nuclear reactors - those for 


the production of electrical power, research reactors 
and subcritical assemblies, including research 
reactors that are owned and operated by Atomic Energy 
of Canada Limited (AECL). Annexes VIII and IX list 
all current licences for nuclear reactors. 


With new units being brought on-line during the 
fiscal year, there were 16 power reactors with a 
licence to operate at the close of the reporting 
period: NPD, near Rolphton, Ontario; four Bruce ‘'A' 
reactors and two Bruce 'B' reactors, near Kincardine, 
Ontario; four Pickering 'A' and three Pickering 'B' 
reactors near Toronto; one at Gentilly near 
Trois-Rivières, Québec; and one at Point Lepreau, 
near Saint John, New Brunswick. 


In addition, Possession Licences are in effect for 
the Gentilly 1 reactor (near Trois-Rivières, Québec) 
and the Douglas Point reactor (near Kincardine, 
Ontario). Botha ot these reactors have been 
completely defuelled and are in the early stages of 
decommissioning with the Gentilly 1 facility being 
the more advanced of the two. 


During the reporting period, AECB issued new 
Operating Licences for Unit 7 at the Pickering 
station, Units 5 and 6 at the Bruce station, and 
renewed the Operating Licences for the four Pickering 
VA reactors. the four Bruce 'A' reactors and 


Pickering "B' Units 5 and 6. A Possession Licence 
was issued for the Douglas Point facility to replace 
the Operating Licence that was previously in effect. 


In addition to the operating reactors, there are 
seven power reactors under construction in Ontario 
(one at Pickering, two at Bruce, and four at 
Darlington). 


In the previous fiscal year, the Board was notified 
by Maritime Nuclear Ltd. of its intention to 
engineer, construct, and place into operation a 
second 600 MW(e) unit at Point Lepreau, New 
Brunswick. The project has not been committed yet 
but discussions have continued between AECB staff and 
company representatives concerning the licensing of 
this reactor if it should proceed. 


two caused 
One of these 


Of the events reported by licensees, 
excessive (extremity) dose to persons. 
events occurred at the Pickering 'B' generating 
station and the other at Bruce 'A' generating 
station. During the last month of the fiscal year, a 
number of persons working on the re-tubing of Unit 1 
at the Pickering 'A' station became contaminated with 
carbon-14. This incident was SEL under 
investigation at the close of the period. 


On August 1, 1983, the Board was informed by Ontario 
Hydro that Pickering 'A' Unit 2 had been shut down 
due to a sudden failure of a pressure tube. Although 
this failure was a two metre-long crack, the unit had 
been shut down safely without any hazard to workers 
or the general public. 


Extensive investigations by Ontario Hydro led to a 
decision to replace all the pressure tubes in 
Pickering Units 1 and 2, an operation that is 
forecast for completion by November, 1986 (Unit 1), 
and February, 1987 (Unit 2). 


Ontario Hydro removed a pressure tube from each of 
Pickering Units 3 and 4 which, as do all newer 
reactors, use a different zirconium alloy for the 
pressure tubes. Examination of these pressure tubes 
has shown that a failure such as that which occurred 
in Pickering Unit 2 is not expected to happen in 
other power reactors. 


The AECB has continued to maintain a staff of 
inspectors at the Gentilly, Point Lepreau, Pickering 
and Bruce reactor sites. These inspectors confirm on 
a continual basis that the licensees comply with the 
conditions of the licences issued by the AECB. In 
the case of reactors which are under construction, 
the inspectors, in association with specialists based 
in Ottawa, review design, construction, and safety 
analyses, and monitor the commissioning of reactors. 
The NPD reactor is inspected regularly by an AECB 
staff member who is based in Ottawa. The inspection 
team for Darlington reactors is currently stationed 
at the AECL offices near Toronto and will relocate to 
the Darlington site in 1985. 


Ten members of AECB staff continue to review the 
training programs for operators of power reactors. 
This group also tests the training and knowledge of 
key operators through a series of comprehensive 
written examinations. These examinations are one of 
the significant regulatory checks to ensure that only 
highly qualified personnel assume the responsibility 
of Shift Supervisor or Control Room Operator at a 
power reactor. 


As at March 31, 1985, there were seven operating 
research reactors in Canadian universities (three in 
Ontario, two in Quebec, one in Nova Scotia, one in 
Alberta) and one operating research reactor at the 
Saskatchewan Research Council, Saskatoon. 


The AECB has approved a request for approval to 
construct a SLOWPOKE reactor at the Royal Military 
College, Kingston, Ontario. 


The research facilities of AECL are also licensed by 
the AECB by means of a licence for each site covering 
all nuclear installations at the respective 
locations. The major facilities are at Chalk River, 
Ontario, and Pinawa, Manitoba, where AECL's large 
research reactors are located. Inspection of these 
research reactors and other facilities is an ongoing 
function of AECB staff. 


52 URANIUM MINES AND MILLS 


While exploration for uranium and thorium is not 
regulated by the AECB, the AEC Regulations require 
that a permit be obtained when the ore grade exceeds 
0.05% and it is intended to remove more than 10 kg of 
uranium or thorium in any one calendar year. If only 
surface removal is to be carried out, an Ore Removal 
Permit is required. Where extensive stripping, work 
shafts, and drifting into an ore body could occur, an 
Underground Exploration Permit is required. 


Uranium ore occurs in many areas of Canada, but 
currently it is only in Ontario and Saskatchewan that 
there is full-scale exploitation of ore bodies. 


Discussions with industry and labour on draft uranium 
mining regulations have been completed. Formal 
administrative steps to obtain approval are being 
taken and promulgation is expected in 1985. 


The AECB co-sponsored an International Conference on 
Occupational Radiation Safety in Mining held, in 


Toronto in October, 1984. Two hundred thirty 
delegates representing industry, labour, nuclear 
associations and government were present for an 


update in technology in radiation safety from nuclear 
experts from various countries. 


A major spill of mine water at the Key Lake Mine, 
Saskatchewan, was investigated by AECB staff, and the 
AECB is satisfied that the remedial action taken was 
effective. 


In July, 1984, the Board made effective a regulation 
under section 9 of the Atomic Energy Control Act 
referentially incorporating the Ontario Occupational 
Health and Safety Act and the regulations made under 
that Act, as they apply to uranium mines. The effect 
of the regulation is that the law regarding 
"conventional" occupational health and safety in all 
mines in Ontario, including uranium mines, is now 
uniform. 


During the reporting period, an Operating Licence was 
issued to Amok Ltd. for its Cluff Lake Phase II 
development, and an Ore Removal Permit was issued to 
AGIP Canada Ltd. Three Operating Licences and one 
Ore Removal Permit were renewed. 


As of March 31, 1985, there were eight mines licensed 
to operate: five in Ontario and three in 
Saskatchewan, and one closed-down mine in Ontario on 
care and maintenance. In addition, there were four 


Underground Exploration Permits in effect, two in 
Labrador and two in Saskatchewan; five Ore Removal 
Permits; and one Construction and Development 


Approval, in Saskatchewan. Four uranium mining 
facilities are being decommissioned and are regulated 
under AECB Decommissioning Approvals. Annex X lists 
all current licences for uranium mines and mills. 


523 URANIUM REFINING AND CONVERSION FACILITIES 


Uranium concentrate (yellowcake) which results from 
the mining and milling operation is converted into 
uranium trioxide (U0O,), from which is produced 
uranium dioxide (UO,) Or uranium hexafluoride (UF,). 
Uranium in the form of UO, is used as fuel in CANDU 
reactors, and the UF, is exported to countries that 
use it in the manufacture of enriched fuel. There is 
no enrichment plant in Canada. 


The only refinery licensed by the AECB to convert 


yellowcake is that of Eldorado Resources Limited 
(ERE) Located at Blind "River, Ontario. Other 
facilities operated by ERL at Port Hope, Ontario, 


convert the product of the Blind River plant into UO 
The licences for both the Port Hope ead 


and UF,. 
Blind River facilities were renewed during the 
period. 


Yellowcake is also produced in relatively small 
quantities by a plant in Alberta that extracts it 
from phosphoric acid feedstock prior to the 
production of phosphate fertilizer. 

Annex XI lists all current licences for uranium 
refineries and conversion facilities. 


5.4 FUEL FABRICATION FACILITIES 


For the production of CANDU fuel, uranium dioxide 
powder is pressed, sintered, and machined into hard, 
dense, cylindrical pellets. These pellets are then 
loaded and sealed into zirconium alloy tubes which 
are assembled into clusters known as fuel bundles. 

Routine compliance monitoring and performance 
assessment of alu such facilities indicated 
satisfactory operation, and the operating licences 
for three fuel fabrication plants were renewed. 
There were no events requiring special attention. 

As at March 31, 1985, five fuel fabrication plants 
were licensed to operate, (three in Ontario, one in 
Québec, and one in New Brunswick). Annex XI lists 
all current licences for fuel fabrication facilities. 


5.5 HEAVY WATER PLANTS 


Deuterium oxide (heavy water) is essential for the 
operation of the CANDU nuclear reactor, where it is 
used to moderate the fission reaction and as a 
coolant to transfer heat from the fuel. eas 
therefore designated as a 'prescribed substance' and 
is subject to regulation by the AECB. Although there 
are no radiological hazards that result from the 
production of heavy water, the process uses large 
quantities of hydrogen sulphide, a highly toxic gas. 
It is a condition of licensing that the heavy water 
production plants be well engineered and maintained 
to contain this gas, and that they have adequate 
safety and emergency systems. 


During the reporting period, the Operating Licences 
for the Glace Bay and Port Hawkesbury Heavy Water 
Plants were renewed. Routine compliance inspections 


during the period indicated satisfactory operation 
and there were no events requiring special attention. 


As at March 31, 1985, three heavy water plants were 
licensed to operate, (two in Nova Scotia, and one in 
Ontario). Two Construction Approvals were in effect, 
(one in Ontario and one in Québec), but at present 
these facilities are in a 'mothballed' condition. 
Annex XII lists current licences for heavy water 
plants. 


5.6 PARTICLE ACCELERATORS 
A particle accelerator is a machine which generates 


and controls a beam of sub-atomic particles. This 
beam is produced by electrical and magnetic fields to 


produce ionizing radiation for research, medical, 
analytical, or industrial purposes. Installation and 
operation of those machines that are capable of 


producing atomic energy requires a licence from the 
AECB. 


As at March 31, 1985, there were 50 particle 
accelerator facilities licensed. During the year, 
five licences for new accelerators were issued and 19 
licences were renewed. 


6. REGULATION OF NUCLEAR MATERIALS 


Persons who wish to use, sell, or possess any 
prescribed substance or device or equipment 
containing a radioactive prescribed substance must 
obtain a licence from the AECB, unless exempted by 
the Regulations. 


Although the information required by the AECB to 
support applications for such licences is less 
detailed and complex than for a nuclear facility, the 
applicant must satisfy the AECB that the proposed 
activity will be conducted in accordance with the 
requirements of the AEC Regulations. The licence 
that is issued contains conditions of operation with 
which the licensee must comply. 


The use of nuclear materials is widespread across 
Canada, and in order to ensure that the materials are 
transported safely, it is the responsibility of the 
AECB to regulate the packaging of such materials for 


shipment. The regulation of the transportation 
itself is the responsibility of other government 
agencies. 


6.1 PRESCRIBED SUBSTANCES AND RADIOISOTOPES 


Two types of licence are issued by the AECB in this 


area: Prescribed Substance Licences, of which there 
are 34 in effect, covering uranium, thorium, and 
heavy water; and Radioisotope Licences covering 


certain radioisotopes. 


Radioisotopes are widely used in medicine for 
diagnostic and therapeutic purposes, and in industry 
for radiography, gauging, static elimination and oil 
well logging. For all of these uses, licences are 
required. However, the AECB exempts from licensing 
the use of radioisotopes in certain devices such as 
smoke detectors and tritium exit signs, where it is 
satisfied that the quantity of radioisotope is small 
and the device is designed to contain the 
radioisotope safely. 


in-vivo use of 
discontinuing the 
The Canadian 


The procedure for licensing the 
radioisotopes was modified by 
naming of a physician on the licence. 


Association of Nuclear Medicine appeared before the 
Board to object to this change. 


After reviewing the arguments made by the 
Association, the Board concluded that the 
responsibility for radiation safety practices should 
continue to rest with the licensed institution. 


As fof March Sil; 8985), 
licences in effect was: 


the number of radioisotope 


ES eee ee ee 
Type of User No. of Licences 
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Hospitals and other medical 799 
institutions 
Universities and other 322. 
educational institutions 
Governments 606 
Commercial 
Oil well logging 86 
Radiography 243 
Gauging 1345 
Static eliminators 818 
Suppliers 176 
Others 148 
a a ee ee a AE | ee Ee 
Total 4543 


During the reporting period, 2400 inspections of 
radioisotope users were carried out to verify 
compliance with regulations and licence conditions. 
These inspections lead to improved compliance, and 
also occasionally uncover serious deficiencies. 
During the reporting period, two licensees and two 


radiography-qualified operators were fined for 
violation of the Regulations. There were 11 
instances of occupational radiation exposure in 


excess of the regulatory limits, and six others are 
still under investigation to determine if they were 
personal exposures. 


A Regulatory Document, R-80, on the "Preparation of 
an Annual Report for a Consolidated Radioisotope 
Licence" was issued and is now in effect. 


6.2 TRANSPORTATION OF RADIOACTIVE MATERIALS 


The AECB controls the preparation of radioactive 
materials for transport through administration of the 
Transport Packaging of Radioactive Materials 
Regulations. As defined in a memorandum of 
understanding, AECB also advises Transport Canada on 
various matters relating to the Transport of 
Dangerous Goods Regulations. 


During the reporting period, 16 occurrences were 
investigated in which shipments went astray, leaked, 
or were suspected of leaking in transit, or suffered 
superficial damage in transit. Of these occurrences, 
one event was significant in that the radioactive 
material released in transit contaminated two 
vehicles and a driver. 


fe RADIOACTIVE WASTE MANAGEMENT 


All nuclear facilities (except heavy water plants) 


and users of prescribed substances produce 
radioactive waste, and the AECB regulates’ the 
Management of this waste to ensure that it does not 


cause a hazard to the health and safety of persons or 
to the environment. 


The management of radioactive waste is a critical 
issue that the AECB has continued to address during 
the period. The radioactive content of the waste is 
variable depending on the source. Spent fuel from 
power reactors is highly radioactive and the 
radioactivity is relatively long-lived, but it is 
produced in relatively small volumes. It can be 
stored safely under water at reactor sites pending 
decisions as to ultimate disposal. This storage is 
regulated as part of the reactor operating licence. 


Other, less intensely radioactive wastes resulting 
from reactor operations are stored in concrete 
structures that are licensed separately as waste 


management facilities. 


Uranium mill tailings, while they contain low levels 
of radioactivity, are produced in large quantities. 
Management of these tailings is regulated through the 
mine operating licence. 


Other low-level wastes from nuclear facilities and 
those resulting from the use of prescribed substances 
are managed at waste management facilities that are 
licensed by the AECB, or in accordance with practices 
specified in licences. 


In the short-term, wastes are being safely stored. 
Criteria for their ultimate disposal are being 
developed and options are being studied. A 
Consultative Document, C-85 "A Basis for Exempting 
the Disposal of Certain Radioactive Materials from 
Licensing", has been prepared that proposes a 
radiation dose rate to help determine which materials 
should have their disposal subject to AECB licensing 
control. 


As the regulator, the AECB must set criteria and 
approve of any means that are employed or proposed 
for waste management or disposal. However, it is the 
responsibility of the licensee to provide adequate 
means. In the case of spent reactor fuel, the AECB 
is following closely the research program conducted 
by Atomic Energy of Canada Limited for disposal in 
deep geological repositories. A Regulatory Document, 
R-71 "Deep Geological Disposal of Nuclear Fuel Waste: 
Background Information and Regulatory Requirements 
Regarding the Concept Assessment Phase", which 
provides background information and regulatory 
requirements regarding the concept assessment phase 
of this program, has been issued. 


During the reporting period, four waste management 
facility Operating Licences were renewed. 


As at March 31, 1985, there were nine waste 
management facilities licensed to operate (five in 
Ontario, one in New Brunswick, one in Québec, and two 
in Alberta). Annex XIII lists all current licences 
for radioactive waste management facilities. 


8. COMPLIANCE MONITORING 


An important role of the AECB is to verify that 
licensees comply with the AEC Regulations and the 
conditions of licences. This is done in five ways. 


(a) There are 25 AECB staff members located at 
nuclear power reactor sites, AECL reactor design 
offices, and in the Elliot Lake, Ontario, mining 
area. The prime role of these persons is to 
carry out inspections and maintain surveillance 
over the licensed facilities in these locations. 


(b) There are four regional offices, located at 
Calgary, Alberta; Mississauga, Ontario; Ottawa, 
Ontario; and Laval, Québec. Each of these 
offices is staffed with four inspectors whose 
primary purpose is to carry out compliance 
inspections of the approximately 3400 licensed 
radioisotope users across Canada. 


(c) AECB staff from divisions concerned with 
licensing of facilities carry out inspections. 


(d) The AECB appoints persons from provincial 
government departments as inspectors to assist 
it with compliance activities in the inspectors' 
home provinces. 


(e) The AECB requires as a licence condition that 
the licensee provide it with periodic reports 
and notice of any abnormal occurrences. 


As a result of the AECB's increased ability to carry 
out compliance inspections with its own staff from 
regional offices and nuclear facility site offices, 
the number of appointments of inspectors from 
provincial agencies has been greatly reduced. 
Appointments are now made in provinces in which the 
AECB does not have representation, or in areas where 


the province and the AECB have a mutual 
responsibility. At the end of the period, a 
requirement for 24 inspector appointments from 


provincial agencies had been identified. 


To support the compliance program, the AECB maintains 
a laboratory in Ottawa which has the capability of 
carrying out chemical and radiochemical analyses of 
samples taken during inspections. Field instruments 


are serviced, calibrated and supplied by this 
laboratory. 
During the reporting period, the inspection 


activities of AECB increased over previous years, 
particularly in the areas of uranium mining and 
radioisotopes. 

Of the time spent by AECB staff directly on 


regulatory actions, 31.7% was directly related to 
compliance inspections and monitoring. 


OF REGULATORY RESEARCH 


In order to support its regulatory activities, the 
AECB administers a mission-oriented research program 
which is carried out mainly under contract, but with 
some studies being done by AECB staff. 


The objective of this program is to produce pertinent 
information that will assist the AECB in making 
correct, timely, and credible decisions with respect 
to its regulatory mandate and to augment the research 
and development programs of the industries being 
regulated. Where appropriate, joint programs are 
undertaken with other government departments or 
agencies in order to obtain maximum value for money 
expended, and to benefit from liaison with other 
research organizations with similar interests. 


The research program is structured to cover the many 
aspects of the AECB's regulatory activities, and is 
divided into ten mission objects: 


Nuclear reactors 

Heavy water production plants 
Uranium mines and mills 

Other fuel cycle facilities 
Waste management 

Non-fuel cycle applications 


Transportation 

Health physics 

Regulations and regulatory process development 
Security 


In addition, the AECB administers a special program 
jointly with AECL for research and development in 
support of the safeguards program of the IAEA. 


The contracts in each of the above topical areas 
which were current during the reporting period are 
listed in Annex XIV. Those started during this 
period are indicated by an asterisk. Final reports 
resulting from research contracts are available to 


the public through the AECB's Office of Public 
Information. 
During this period, the total amount spent on 


mission-oriented regulatory research was $2,099,000, 
in the following proportions: 


Nuclear reactors 2007 
Heavy water production plants 6.5% 
Uranium mines and mills 1847 
Other fuel cycle facilities T2 
Waste management 7.4% 
Non-fuel cycle applications 10.3% 
Transportation 167 
Health physics 20.9% 


Regulations and regulatory 
process development 
Security 


0.1% 
0.12 


less than 


In addition, $2,220,274 (estimated) was spent on the 
Safeguards Program in support of IAEA safeguards. 


10. SAFEGUARDS AND SECURITY CONTROL OF PRESCRIBED 
SUBSTANCES AND EQUIPMENT 


The AECB continued its activities in the area of 
safeguards at both the international and national 
levels. AECB staff participated in meetings in 
support of Canadian bilateral nuclear cooperation 
activities and the administration of related 
bilateral agreements. AECB staff are included in 
Canadian government delegations and also regularly 
consult with their counterparts in other countries. 
Canada is party to bilateral nuclear cooperation 
agreements with more than twenty countries. 


Three AECB staff members sit on the Nuclear 
Sub-Committee of the federal government Security 
Advisory Committee, one acting as chairman. This 


committee also has representation from the Department 
of External Affairs, AECL, the Department of National 
Defence, the Royal Canadian Mounted Police, Emergency 
Planning Canada, and the Office of the Solicitor 
General and the Canadian Security Intelligence 
Service. 


Staff members have continued to work with IAEA 
inspectors who are authorized to carry out 
inspections of nuclear facilities in Canada pursuant 
to a safeguards agreement with the IAEA. This 
agreement is for the exclusive purpose of 
verification that Canada is meeting its obligations 
under Article 3 of the Treaty on the 
Non-Proliferation of Nuclear Weapons. 


The term of the Canadian Support Program for 
International Atomic Energy Safeguards was extended 
by the Canadian government to fiscal year 1988/89. 
The scope of this program, originally including CANDU 
reactors and Canadian-designed research reactors, was 
also enlarged to include other types of fuel cycle 


facilities subject to IAEA safeguards, and other 
tasks of a more general nature in support of IAEA 
safeguards. 


The transfer of technological developments is 
facilitated by experts supplied to the IAEA and paid 
for by the support program. 


Work during the year concentrated on improving the 
reliability of some of the safeguards equipment 
installed in four CANDU-600 reactors, and completing 
the development of other safeguards equipment for 
these reactors. Safeguards equipment was also 
supplied to the IAEA for use in other Canadian and 
foreign CANDU-type reactors. 


On the national level, AECB staff members, in 
cooperation with the Department of External Affairs, 
have continued to exercise control over the export of 


nuclear materials, equipment, and technology to 
ensure that exports are consistent with Canadian 
nuclear export policy. 

During the 1984 calendar year, the following 


quantities of Canadian natural uranium were exported 
from Canada subject to export permits issued by the 
AECB. 


Quantity (Mg of 
contained U) 


Country of 
final destination 


Belgium 121 
Federal Republic 
of Germany 295 
Finland 137 
France 525 
Italy 50 
Japan 2436 
Korea 30 
Sweden 254 
WalXe 692 
U.S.A. 2397 
Total 6937 
11. INTERNATIONAL ACTIVITIES 
AECB staff members participate regularly in 
activities of the International Atomic Energy Agency, 
the Organization for Economic Cooperation and 
Development Nuclear Energy Agency, and other 
international organizations concerned with the 


peaceful uses of nuclear energy. During the past 
year, AECB staff members took part in committees, 
working groups and technical meetings dealing with a 
wide range of topics, including preparation and 
revision of safety codes and standards for nuclear 
facilities and for radiation protection in the 
nuclear industry; review of the international 
regulations for safe transport of radioactive 
materials; siting, design and operation of nuclear 
facilities; uranium mining, refining and processing; 
management of radioactive waste; international 
nuclear safeguards and the physical protection of 
nuclear facilities. 


AECB staff, in association with the Orientation 
Centre, provided advice on regulatory aspects of 
nuclear power safety to several countries including 
Korea, Romania, and Egypt, and also assisted in the 
training of representatives of the Korean and Turkish 
regulatory agencies. 


The AECB also maintains contacts with nuclear 
regulatory and research agencies in several other 
countries on matters of common concern. 


12. NUCLEAR LIABILITY ACT 


The AECB is responsible for the administration of the 
Nuclear Liability AGE, designating nuclear 
installations and prescribing, with the approval of 
Treasury Board, the amount of basic insurance to be 
maintained by the operator of each nuclear 
installation. Annex XV indicates the amounts of 
basic insurance prescribed for each designated 
installation. 


The Interdepartmental Working Group reviewing the 
Nuclear Liability Act has received and has completed 
its review of the comments resulting from the public 
consultation on Consultative Document C-79 
"Discussion Paper - Review of the Nuclear Liability 
Act". At the end of the reporting period, the 
Interdepartmental Working Group was finalizing both 
its report to the President of the AECB and its 
response to public consultation comments received. 


13. COMMUNICATIONS WITH THE PUBLIC 


Information services are provided by the AECB's 
Office of Public Information which responds to 
enquiries from the public and issues news releases 
and information bulletins on licensing actions, and 
distributes other regulatory information. 


In addition, members of AECB staff make presentations 
before public meetings, commissions, and government 
committees on matters related to their expertise and 
responsibility. 


The AECB operates a public documents room at its head 


office in Ottawa where documents relating to the 
AECB's regulatory activities are available for 
viewing by the public. Beginning in March, 1985, the 
collection included copies of minutes of Board 


meetings based on a November, 1984, decision to make 
the minutes available to the public in both official 
languages. 


The AECB issues a regulatory agenda which forms part 
of the Federal Government Regulatory Agenda published 
as a special supplement to the Canada Gazette twice 
yearly. This document, which is consistent with 
regulatory reform initiatives, provides the public 
with information concerning the dates of future 
Board meetings and licence renewals, and major 
regulatory actions requiring decisions in the year 
ahead. The intent of this document is to encourage 
public awareness and to facilitate participation by 
interest groups and individual members of the public 
in the business of the AECB. 


During the period, 11 news releases were issued, 40 
AECB papers were published, and an average of 580 
copies of publications per month were sent out as a 
result of oral or written requests. 


A catalogue of publications and periodic supplements 
is available to the public. Anyone may have their 
name placed on the mailing list for these documents, 
as well as for news releases, consultative documents, 
the Annual Report, and Board minutes (microfiche 
only). 


An Access to Information and Privacy Coordinator has 
previously been appointed as required by the Access 
to Information and the Privacy Acts. During the 
period, 37 formal requests for information under the 
Access to Information Act were handled. 


14. ADMINISTRATION 


The Planning and Administration Branch continued to 
provide corporate management and administrative 
services in the areas of finance, personnel, planning 
and administration and information management, as 
well as administration of the Nuclear Liability Act 
and the Access to Information and Privacy Acts. 
Highlights during the period included approval of the 
Operational Plan Framework, approval of the Program 
Evaluation Plan and completion of the first 
evaluation assessment, and the release of minutes of 
Board meetings in response to access-to-information 
requests. In the EDP area, an HP3000 computer became 
operational and associated microcomputers were 
installed at four site offices as the initial phase 
of a complete communications and information 
management network. 


15. OFFICIAL LANGUAGES PLAN 


The Board's Official Languages Plan relating to its 
activities and resource utilization is submitted 
annually to Treasury Board for approval. Copies of 
the Plan are available on request. Furthermore, the 
AECB programme has been audited by the Commissioner 
of Official Languages, first in 1982, followed by a 
second audit in 1984. An overview of the situation 
with regard to official languages at the AECB is 
published in the 1984 Annual Report of the 
Commissioner of Official Languages. 


16. FINANCIAL STATEMENT 


The audited financial statement for the fiscal year 
ending March 31, 1985, is shown in Annex XVI. 
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participation of experts from industry, academia, and 
research institutions in the work of its Advisory 
Committees and other, ad hoc, committees. 
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ANNEX IT 


ORGANIZATION OF THE AECB 


The numbers in this list refer to the organizational elements on the 
Organization Chart. (ANNEX I) 


Members of the Executive Committee are indicated by: (m) 


Le 


2. 


3% 


4, 


De 


fo) 


PRESIDENT AND CHIEF EXECUTIVE OFFICER: J.H. Jennekens (m) 


ADVISORY COMMITTEE ON RADIOLOGICAL PROTECTION 
Chairman: G.C. Butler 

ADVISORY COMMITTEE ON NUCLEAR SAFETY 
Chairman: H.E. Duckworth 


SECRETARIAT 


Director ab ah Hamel dm’) 
SECRETARY TO THE BOARD: P.E. Hamel 
OFFICE OF PUBLIC INFORMATION Chief: H.J.M. Spence 
ADVISORY COMMITTEE SECRETARIAT Manager: F.C. Boyd 


LEGAL SERVICES UNIT: Senior Legal Adviser: P.J. Barker 
OFFICIAL LANGUAGES ADVISER: P.E. Hamel 
MEDICAL LIAISON OFFICER: H. Farrell 


ORIENTATION CENTRE 


Director IgG Iiehizal 


DIRECTORATE OF REACTOR REGULATION 


Director General: Z. Domaratzki (m) 
SAFETY EVALUATION DIVISION Manager: J.D. Harvie 


COMPONENTS AND QUALITY ASSURANCE DIVISION Manager: T.J. Molloy 


POWER REACTOR DIVISION A Manager: R.A. Thomas 


POWER REACTOR DIVISION B Manager: J.P. Marchildon (Acting) 


OPERATOR CERTIFICATION AND RESEARCH FACILITY DIVISION 
Manager: F. Davediuk 


DIRECTORATE OF FUEL CYCLE AND MATERIALS REGULATION 


Director: W.D. Smythe (m) 


OFFICE OF SAFEGUARDS AND PHYSICAL SECURITY Head: R.M. Duncan 


SAFEGUARDS AND SECURITY DIVISION Manager: D.B. Sinden 


RADIOISOTOPES AND TRANSPORTATION DIVISION Manager: G.B. Knight 
COMPLIANCE SERVICES AND LABORATORIES DIVISION Manager: L.C. Henry 


URANIUM MINE DIVISION Manager: A.B. Dory 
WASTE MANAGEMENT DIVISION Manager: G.C. Jack 
FUEL AND HEAVY WATER PLANT DIVISION Manager: J.P. Didyk 


PLANNING AND ADMINISTRATION BRANCH 


Director: R.W. Blackburn (m) 
PLANNING AND COORDINATION DIVISION Manager: K.L. Cameron 
FINANCE SECTION Chief: W. Gregory 
PERSONNEL SECTION Chief: B. Richard 
INFORMATION MANAGEMENT SECTION Chief: W.D. Goodwin 


REGULATORY RESEARCH BRANCH 


Director: J.W. Beare (m) 
RADIATION PROTECTION DIVISION Manager: W.R. Bush 


HEALTH EFFECTS AND REGULATORY DOCUMENTS SECTION Chief tei. 


SAFETY AND SAFEGUARDS SECTION Chief: JiR. Coady 


Stocker 


Ne 
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ANNEX III 


ADVISORY COMMITTEE MEMBERS 


Advisory Committee on Radiological Protection 


Dr. G.-C. Butler (Chairman) 


DE 


T.W. Anderson 


Dr. A. Arsenault 
Draw. -hachance 

Dr. Be. Lente 

Dr. E.G. Létourneau 
Dr. A.M. Marko 

Dr. E. Mastromatteo 
Dr Je) Muller 
Dir. beoutherland 
Mr. R. Wilson 
Secretariat 

Mr. F.C. Boyd 

Dr. M.R. Avadhanula 


Sub-Committee on Risk Estimates 
Drs 


Dr. 


Dr 


J. Muller 


T.W. Anderson 


G.W. Gibbs 


Former Director (retired) 
Biological Science Laboratories 
National Research Council of Canada 
Ottawa, Ontario 


Professor and Head, Department of Health Care and Epidemiology 
University of British Columbia 
Vancouver, British Columbia 


Coordonnateur, Équipe de soutien à la recherche 
Institut de recherche en santé et en sécurité au 
travail du Québec 


Responsable, Programme de santé des travailleurs 
Centre hospitalier de l'Université Laval 
Québec, Québec 


Director, Department of Nuclear Medicine 
Cross Cancer Institute 
Edmonton, Alberta 


Director, Radiation Protection Bureau 
Health and Welfare Canada 
Ottawa, Ontario 


Director, Division of Health Sciences 
Chalk River Nuclear Laboratory 

Atomic Energy of Canada Research Company 
Chalk River, Ontario 


Director, Occupational Health 
Incoslitd: 
Toronto, Ontario 


Former Head (retired) 

Special Studies and Services Branch 
Ontario Ministry of Labour 

Toronto, Ontario 


Professor and Head 
Department of Radiology 
Health Sciences Centre 
Winnipeg, Manitoba 


Director, Health and Safety Division 


Ontario Hydro 
Toronto, Ontario 


Atomic Energy Control Board 


Atomic Energy Control Board 


(Chairman) 


Professor and Head, Department of Health Care and Epidemiology 
University of British Columbia 
Vancouver, British Columbia 


Director, Health and Safety Affairs 
Celanese Canada Inc. 
Montréal, Québec 


hs 


Dre 


Dr. 


Dre 


Dre 


G.B. 


ASB 


D.K. 


HSE 


Hill 


Miller 


Myers 


Newcombe 


Secretary 


Dre 


MARS 


Avadhanula 
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ANNEX III (Cont'd) 


Director, Department of Epidemiology 
Alberta Cancer Board 
Edmonton, Alberta 


Director, Epidemiology Unit 
National Cancer Institute of Canada 
Toronto, Ontario 


Head, Radiation and Biology Branch 
Atomic Energy of Canada Research Company 
Chalk River, Ontario 


Former Head (retired) 

Populations Research Branch 

Atomic Energy of Canada Research Company 
Chalk River, Ontario 


Atomic Energy Control Board 


Advisory Committee on Nuclear Safety 


Dr: 


Dr. 


Dre 


Dr. 


Dr. 


Dre 


Dr. 


Dre 


Dre 


H.E. Duckworth (Chairman) 


R.E. Jervis (Vice-chairman) 


A. Biron 


W.H. 


O.R. 


Gauvin 


Lind 


Lundell 


McCallum 


A. Pearson 


J.T. 


W.M. 


G.C. 


Rogers 


Walker 


Butler (ex officio) 


President Emeritus 
University of Winnipeg 
Winnipeg, Manitoba 


Professor, Nuclear and Radiochemistry, 
and Chairman, Research Board 
University of Toronto 

Toronto, Ontario 


Visiting Research Officer 
Natural Sciences and Engineering 
Research Council of Canada 
Ottawa, Ontario 


President 
William H. Gauvin Technologies Inc. 
Beaconsfield, Québec 


Professor, Civil Engineering 
University of Waterloo 
Waterloo, Ontario 


Professor, Chemical Engineering 
York University 
Downsview, Ontario 


Dean Emeritus of Graduate Studies 
University of Saskatchewan 
Saskatoon, Saskatchewan 


Former Director (retired) 

Electronics, Instrumentation and Control Division 
Atomic Energy of Canada Research Company 

Chalk River, Ontario 


Professor, Mechanical Engineering 

Department of Mechanical and Aeronautical Engineering 
Carleton University 

Ottawa, Ontario 


Vice President, Engineering 
British Columbia Hydro and Power Authority 


Vancouver, British Columbia 


Chairman, Advisory Committee on Radiological Protection 
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ANNEX III (Cont'd) 


Secretariat 
Mr. F.C. Boyd Atomic Energy Control Board 


Mr. R.J. Atchison Atomic Energy Control Board 
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ANNEX IV 
ADVISORY COMMITTEE REPORTS 


AVAILABLE FROM THE OFFICE OF PUBLIC INFORMATION 


Report No. Title 


Advisory Committee on Radiological Protection 


ACRP-1 Risk estimates for exposure to alpha emitters, INFO-0090 


ACRP-2 Risk of low-LET radiation as given in BEIR-III and previous 
reports, INFO-0091 


ACRP-3 Recommendations on criteria for the protection of the public in 
the event of a nuclear emergency, INFO-0107 


ACRP-5 Assessment for medico-legal purposes of the contribution of 
occupational or other defined exposure to ionizing radiation as 
causative agent in individuals suffering from or having died of 
cancer, INFO-0120 


ACRP-6 Harm to offspring of women of childbearing age employed in the 
nuclear industry, INFO-0121 


Advisory Committee on Nuclear Safety 


ACNS-1 Recommendation on AECB Draft Licensing Guides Nos. 40, 41, 42, 
INFO-0054 
ACNS-2 A Proposed Statement on Safety Objectives for Nuclear 


Activities in Canada, INFO-0055 


ACNS-3 A Report on the Use of Programmable Digital Computers in the 
Shutdown System of the Darlington G.S., INFO-0056 


ACNS-4 Recommended General Safety Requirements for Nuclear Power 
Plants, INFO-0016 


ACNS-5 Emergency Core Cooling Systems in CANDU Nuclear Power Plants, 
INFO-0068, Rev. 1 


ACNS-7 Report on AECB Consultative Document C-70 "The Use of Fault 
Trees in Licensing Submissions", INFO-0126 


- 146- 


ANNEX V 


PERSONS HOLDING APPOINTMENT AS MEDICAL ADVISER DURING FISCAL YEAR 1984-85 


Medical Adviser Nominating Body 

Dre Je. Martin Newfoundland & Labrador Department of Health 
Dr Dee ryer Prince Edward Island Department of Health 
Dr. J.A. Aquino Nova Scotia Department of Health 

Dr. A.J. Davies New Brunswick Department of Health 


Dr. G.D. Smith 


Dr. P. Lajoie Ministére des Affaires sociales, Québec 
Dr. Y. Méthot 
Dr. M. Vézina 


Dr. M.H. Finkelstein Ontario Ministry of Labour 
Dr. J. Muller 


Dr. P. Warner Manitoba Department of the Environment and Workplace Safety 
and Health 

Dr. H. Grocott Saskatchewan Department of Health 

Dr. J. Kalnas Alberta Workers' Health, Safety and Compensation 


Dr. G. Jamieson 


Dre, digitl, Sieten British Columbia Ministry of Health 
Dr. C.L.T. Galbraith 


Dr. E.G. Létourneau Department of National Health and Welfare 
Dr. H.V. Farrell 


Col. W.A. Clay Department of National Defence 

Dr. D.W.S. Evans Atomic Energy of Canada Research Company Limited 
Dr. R.J. Hawkins 

Dr. A.M. Marko 

Dr. J.L. Weeks 

Dr. D.H. Niblett Atomic Energy Control Board 


(retired November 5, 1984) 
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ANNEX VI 
DISTRIBUTION OF AECB STAFF EFFORT 


SPECIAL SAFEGUARDS 
0.8% (2.3 PY) 


POWER REACTORS 
25.0% (69.2 PY) 


TECHNICAL SUPPORT 


1.1% (3.3 PY) 
PRESIDENT'S OFFICE 
& SECRETARIAT 
5.6% (15.5 PY) RESEARCH 
REACTORS & 
ACCELERATORS 
1.5% (4.1 PY) 


PLANNING & ADMINISTRATION 
19.6% (54.2 PY) 


REGULATION OF 
REACTORS & \ 
ACCELERATORS \ 
27.6% (76.6 PY) 


REGULATORY RESEARCH 
8.0% (22.1 PY) 


REGULATION OF FUEL CYCLE & MATERIALS 
38.4% (106.3 PY) 


TECHNICAL SUPPORT 
2.9% (8.0 PY) 


HEAVY WATER PLANTS 
0.8% (2.2 PY) 
RADIOISOTOPES & 
PRESCRIBED 
SUBSTANCES 
12.2% (33.9 PY) 


TRANSPORTATION 
2.2% (6.0 PY) 


REFINERIES, FUEL PLANTS 


URANIUM MINES & MILLS 2.2% (6.1PY) 
5.8% (16.1 PY) 
WASTE MANAGEMENT 
6.1% (16.9 PY) 
SAFEGUARDS & SECURITY 
6.1% (17.1 PY) 


DISTRIBUTION OF AECB STAFF TIME ON TOTAL ACTIVITIES 
- % of total staff time; and person years (PY) 
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ANNEX VII 


DISTRIBUTION OF AECB STAFF EFFORT ON 
REGULATORY ACTIVITIES 


SAFEGUARDS & SECURITY TECHNICAL SUPPORT 
9.3% (17.1 PY) 6.1% (11.3 PY) 


TRANSPORTATION 
3.3% (6.0 PY) 


RADIOISOTOPES & 
PRESCRIBED SUBSTANCES 
18.5% (33.9 PY) 


HEAVY WATER 
PLANTS 
1.2% (2.2 PY) 


POWER 
REACTORS 
37.8% (69.2 PY) 


RADIOACTIVE WASTE 
MANAGEMENT 
9.3% (16.9 PY) 


URANIUM MINES | 
& MILLS 


REFINERIES, 
FUEL PLANTS 


8.8% (16.1 PY) 
3.3% (6.1 PY) 


| RESEARCH REACTORS 
& ACCELERATORS 


2.3% (4.1 PY) 


DISTRIBUTION OF AECB STAFF TIME ON REGULATORY 
ACTIVITIES - % of regulatory activity time; and person years (PY) 
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ANNEX VIII 


POWER REACTORS LICENSING STATUS: 31 MARCH 1985 


YEAR CURRENT LICENCE 
OF 
START-UP NUMBER EXPIRY DATE 


1962 
1971 ROL 4/84 31 July 1986 
1976 ROL 5/84 
1982 ROL 6/84 
(units 5&6) 
ROL 7/84 
((uinsite 7) 
1984 ROL 2/84 
(unit 5) 
ROL 8/84 31 May 1985 
(unit 6) 
1982 ROL 6/83 30 June 1985 
CANDU-PHW 1982 ROL 7/83 30 June 1985 
600 MW(e) 


Le ean ya 


TYPE AND NUMBER OF 
UNITS/CAPACITY 
LICENSED 


NAME AND LOCATION 
(LICENSEE) 


NPD Generating Station 
Rolphton, Ontario 
(Ontario Hydro & AECL) (1) 


CANDU-PHW (2) 
1 x 25 MW(e) (3) 


ROL 4/83 
Amendment 1 


30 September 1985 


CANDU-PHW 
4 x 500 MW(e) 


Pickering Generating Station 'A' 
Pickering, Ontario 
(Ontario Hydro) 


CANDU-PHW 

4 x 750 MW(e) 
(Restricted to 92% 
of design thermal 
power) 


Bruce Generating Station 'A' 
Tiverton, Ontario 
(Ontario Hydro) 


30 September 1986 


CANDU-PHW 
3 x 500 MW(e) 


Pickering Generating Station 'B' 
Pickering, Ontario 
(Ontario Hydro) 


September 1985 


September 1985 


CANDU-PHW 
2 x 750 MW(e) 


Bruce Generating Station 'B' 
Tiverton, Ontario 
(Ontario Hydro) 


May 1985 


CANDU-PHW 
600 MW(e) 


Gentilly 2 Nuclear Power Station 
Gentilly, Québec 
(Hydro-Québec) 


Point Lepreau Generating Station 
Point Lepreau, New Brunswick 
(NBEPC) (5) 


RCL 2/74 
(unit 8) 


Pickering Generating Station 'B' 
Pickering, Ontario 
(Ontario Hydro) 


1 x 500 MW(e) 
Under construction 


CANDU-PHW 
2 x 750 MW(e) 
Under construction 


RCW 2/75 
(units 7&8) 
Amendment 1 


Bruce Generating Station 'B' 
Tiverton, Ontario 
(Ontario Hydro) 


CANDU-PHW 
4 x 850 MW(e) 
Under construction 


Darlington Generating Station 'A' RGR ST 


(Ontario Hydro) 
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ANNEX VIII (Cont'd) 


Douglas Point Generating Station CANDU-PHW PL 9/84 30 November 1986 
Tiverton, Ontario 1 x 200 MW(e) Amendment 1 
(Ontario Hydro & AECL) Decommissioning 


Gentilly 1 Nuclear Power Station CANDU-BLW (4) PL 3/84 31 December 1985 
Gentilly, Québec 250 MW(e) 
(Hydro-Québec & AECL) Decommissioning 


(1) AECL - Atomic Energy of Canada Limited 


(2) PHW  - Pressurized Heavy Water 
(@) ce) - Nominal electrical power output 
(4) BLW - Boiling Light Water 


(5) NBEPC - New Brunswick Electric Power Commission 


ROL - Reactor Ope ‘ating Licence 
RCL - Reactor Construction Licence 
PL - Possession Licence 
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ANNEX IX 


RESEARCH REACTORS LICENSING STATUS: 31 MARCH 1985 


YEAR CURRENT LICENCE 
LICENSEE TYPE AND OF 
LOCATION CAPACITY START-UP NUMBER EXPIRY DATE 


McMaster University Swimming Pool ROL 1/82 30 June 1985 
Hamilton, Ontario 5 MW(t) (1) 

University of Toronto Subcritical 31 March 1990 
Toronto, Ontario Assembly 

University of Toronto SLOWPOKE II 30 June 1986 
Toronto, Ontario 20 kW(t) 

Ecole polytechnique Subcritical 30 June 1985 
Montréal, Québec Assembly 


Ecole polytechnique SLOWPOKE 30 June 1986 
Montréal, Québec 20 kW(t) 
30 June 1985 
31 


January 1986 


Dalhousie University SLOWPOKE 
Halifax, Nova Scotia 20 kW(t) 


University of Alberta SLOWPOKE 
Edmonton, Alberta 20 kW(t) 


pol 
© 
Es 


Saskatchewan Research Council SLOWPOKE ROL 5/80 January 1986 
Saskatoon, Saskatchewan 20 kW(t) Amendment 1 


Atomic Energy of Canada Ltd. SLOWPOKE ROL 1/85 January 1988 
Radiochemical Company 20 kW(t) 
Kanata, Ontario 


(1) (t) - thermal power 
ROL - Reactor Operating Licence 
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ANNEX X 


URANIUM MINE/MILL FACILITIES LICENSING STATUS: 31 MARCH 1985 


CURRENT LICENCE 
NUMBER EXPIRY DATE 


AECB-MFOL-112-5 | 31 May 1985 
AECB-MFOL-134-0 | 31 May 1985 
31 


AECB-MFOL-108-5 


NAME AND LOCATION 
LICENSEE 


LICENSED 
CAPACITY 


Denison Mines 
Elliot Lake, Ontario 
(Denison Mines Ltd.) 


10,900 tonnes/day 
mill feed 


Rabbit Lake Mine 
Eldor Mines, Saskatchewan 
(Eldorado Resources Ltd.) 


2.3 million kg/yr 
uranium concentrate 


Quirke Mine 6,350 tonnes/day October 1986 


Elliot Lake, Ontario mill feed Amendment 1 
(Rio Algom Ltd.) 5,000 tonnes/yr acid 
raffinate 


Panel Mine 30 October 1987 
Elliot Lake, Ontario 


(Rio Algom Ltd.) 


3,000 tonnes/day 
mill feed 


am 

CES 

TE 
30 


AECB-MFOL-136-1 October 1986 


AECB-MFOL-1 37-0 31 July 1985 
AECB-UEP-144-0 31 July 1985 
AECB-UEP-103-0 30 June 1985 
Amendment 7 
30 June 1985 
31 


December 1986 


Cluff Lake, Phase II 
Saskatchewan 
(Amok Ltd.) 


1,000,000 kg/yr 
uranium 


3,800 tonnes/day 
ore 


Stanrock Mine 
Elliot Lake, Ontario 
(Denison Mines Ltd.) 


Stanleigh Mine 
Elliot Lake, Ontario 
(Rio Algom Ltd.) 


6,000 tonnes/day 
mill feed 


Key Lake 
Saskatchewan 
(Key Lake Mining Corporation) 


4,700,000 kg/yr 
uranium 


Cluff Lake, "OP" ore body and 
Dominique Peter 

Saskatchewan 

(Amok Ltd.) 


Underground 
exploration 


Michelin Project 
L. Kaipokok, Labrador 
(Brinex Ltd.) 


Underground 
exploration 


AECB-UEP-114-0 
Amendment 6 


AECB-UEP-141-0 


Kitts Project 
Nr Postville, Labrador 
(Brinex Ltd.) 


Underground 
exploration 


McClean Uranium Project 
Saskatchewan 

(Canadian Occidental 
Petroleum Ltd.) 


Underground 
exploration 
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ANNEX X (Cont'd) 


Midwest Lake, Saskatchewan Ore removal AECB-ORP-123-3 1 July 1987 
(Canada Wide Mines Ltd.) 
Dawn Lake, Saskatchewan Ore removal AECB-ORP-133-0 31 December 
(Saskatchewan Mining Development 

Corporation) 
Waterbury Project, Saskatchewan Ore removal AECB-ORP-131-1 30 September 
(Cogema Canada Ltd.) 


Project Wolly, Saskatchewan Ore removal AECB-ORP-127-2 30 November 
(Canadian Occidental 

Petroleum Ltd.) 

Studer Project, Saskatchewan Ore removal AECB-ORP-145-0 31 August 1986 
(ACGTEACEnada Ed) 


Agnew Lake Mine Decommissioning AECB-DCOA-132-0 
Espanola, Ontario and close-out 

(Agnew Lake Mines Ltd.) 

Beaverlodge Mining Operations Decommissioning AECB-DA-142-0 
Beaverlodge, Saskatchewan 

(Eldorado Resources Ltd.) 

Dubyna Mine Decommissioning AECB-DA-142-0 
Uranium City, Saskatchewan 

(Eldorado Resources Ltd.) 

Madawaska Mine Decommissioning AECB-DA-139-0 
Bancroft, Ontario 

(Madawaska Mines Ltd.) 


MFOL 
UEP - Underground Exploration Permit 


Mine Facility Operating Licence 


ORP Ore Removal Permit 
DCOA Decommissioning and Close-out Approval 
DA - Decommissioning Approval 
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ANNEX XI 


URANIUM REFINERIES AND FUEL FABRICATION FACILITIES LICENSING STATUS: 31 MARCH 1985 


CURRENT LICENCE 
NUMBER EXPIRY DATE 


AECB-FFOL-220-0 


18,000 as UO AECB-FFOL-218-1 
Amendment 3 


30 November 1985 


AECB-FFOL-208-7 


LICENSEE CAPACITY 
(LOCATION) (TONNES /YEAR 
OF URANIUM) 


Eldorado Resources Ltd. 
(Port Hope, Ontario) 


30 September 1985 


Eldorado Resources Ltd. 12 December 1986 


(Blind River, Ontario) 


70 as Uranium 
oxide compounds 


Earth Sciences Extraction Co. 
(Calgary, Alberta) 


Canadian General Electric Co. Ltd. 600 (fuel pellets) 


(Toronto, Ontario) 


Canadian General Electric Co. Ltd. 550 (fuel bundles) 


(Peterborough, Ontario) 


750 (fuel pellets 
and bundles) 


Westinghouse Canada Inc. 
(Port Hope, Ontario) 


Westinghouse Canada Inc. 200 (fuel bundles) 


(Varennes, Québec) 


28 February 1986 


Combustion Engineering - 
Superheater Ltd. 
(Moncton, New Brunswick) 


250 (fuel pellets 
and bundles) 


28 February 1987 


FFOL - Fuel Facility Operating Licence 
ADU - Ammonium di-uranate 
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ANNEX XII 


HEAVY WATER PLANTS LICENSING STATUS: 31 MARCH 1985 


CURRENT LICENCE 
NUMBER EXPIRY DATE 


31 July 1986 
31 July 1986 
30 June 1985 


NAME AND LOCATION 
(LICENSEE) 


CAPACITY 
(TONNES /YEAR) 


400 


Glace Bay Heavy Water Plant AECB-HWPOL-403-5 
Nova Scotia 


(Atomic Energy of Canada Limited) 


AECB-HWPOL-404-4 
Amendment 1 


Port Hawkesbury Heavy Water Plant 
Nova Scotia 
(Atomic Energy of Canada Limited) 


Bruce Heavy Water Plant "A" and "B" AECB-HWPOL-405-3 
Ontario 


(Ontario Hydro) 


Ud gt 800 
(mothballed) 


HWPCA 1/75 
Amendment 1 


Bruce Heavy Water Plant "D" 
Ontario 
(Ontario Hydro) 


800 
(mothballed) 


AECB-HWPCA-400-0 
Amendment 1 


LaPrade Heavy Water Plant 
Québec 
(Atomic Energy of Canada Limited) 


HWPOL - Heavy Water Plant Operating Licence 
HWPCA - Heavy Water Plant Construction Approval 
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ANNEX XIII 


RADIOACTIVE WASTE MANAGEMENT FACILITIES LICENSING STATUS: 31 MARCH 1985 


CURRENT LICENCE 
NUMBER EXPIRY DATE 


AECB-WFOL-320-4 31 May 1985 


AECB-WFOL-314-3 1 May 1986 
and 
AECB-WFOL-323-1 31 May 1985 


AECB-WFOL-319-2 O0 June 1985 


AECB-WFOL-318-2 O November 1985 
Amendment 1 


AECB-WFOL-321-2 June 1985 
AECB-WFOL-322-1 1 May 1986 


AECB-WFOL-301-3 O April 1985 


AECB-WFOL-310-5 1 May 1985 
AECB-WFOL-307-2 1 May 1986 


LOCATION 
(LICENSEE) 


TREATMENT / 
TYPE OF WASTE 


Storage of old solid 
wastes from Ontario 
nuclear generating 
stations (no new waste) 


Radioactive Waste Storage Site l, 
Bruce Nuclear Power Development, 
Tiverton, Ontario 

(Ontario Hydro) 


Radioactive Waste Operations 
Site 2, Bruce Nuclear Power 
Development, Tiverton, Ontario 
(Ontario Hydro) 


Incineration, compaction 
of wastes from Ontario 
nuclear generating stations 


Storage of solid wastes 
from Quebec nuclear 
generating stations 


Gentilly Radioactive Waste 
Management Facility 
Gentilly, Québec 
(Hydro-Québec) 


Point Lepreau Radioactive Waste 
Management Facility 

Point Lepreau, New Brunswick 
(New Brunswick Electric Power 
Commission) 


Storage of solid wastes 
from Point Lepreau 
Generating Station 


Port Granby, Ontario 
(Eldorado Resources Ltd.) 


Storage of wastes from 
Eldorado Resources Ltd. 
refinery and chemical 
treatment of drainage and 
run-off water 


Storage of old wastes from 
previous Eldorado Resources 
Ltd. Port Hope operations 
and chemical treatment of 
drainage and run-off water 


Welcome, Ontario 
(Eldorado Resources Ltd.) 


Incineration of low level 
combustible liquid wastes 
and storage of aqueous and 
solid wastes from the 
University and Edmonton area 


Edmonton, Alberta 
(University of Alberta) 


Toronto, Ontario 
(University of Toronto) 


Storage and handling of 
wastes from the University 
and Toronto area 


Suffield, Alberta 
(Dept. of National Defence) 


Storage of old solid wastes 
from military activities 
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Construction of an 
in-ground storage 
container facility 


Radioactive Waste Storage Site l, 
Bruce Nuclear Power Development, 
Tiverton, Ontario 

(Ontario Hydro) 


AECB-WFCA-325-0 
AECB-WFCA-326-0 


Construction of a 
waste water retention 
tank system 


Edmonton, Alberta 
(University of Alberta) 


WFOL - Waste Management Facility Operating Licence 
WFCA - Waste Management Facility Construction Authorization 


Research Organization 


Nuclear Reactors 


University of Toronto 
Toronto, Ontario 


University of British Columbia 
Vancouver, B.C. 


Westinghouse Canada Inc. 
Hamilton, Ontario 


IDEA RESEARCH 
Toronto, Ontario 


Monserco Limited 
Mississauga, Ontario 


Westinghouse Canada Inc. 
Hamilton, Ontario 


Professional Loss Control Ltd. 
Fredericton, N.B. 


IDEA RESEARCH 
Toronto, Ontario 


IDEA RESEARCH 
Toronto, Ontario 


Concord Scientific Corporation 
Downsview, Ontario 


Concord Scientific Corporation 
Downsview, Ontario 


MMS Man-Machine Systems 
Consultants Inc. 
Toronto, Ontario 


MMS Man-Machine Systems 
Consultants Inc. 
Toronto, Ontario 


Techno Scientific Inc. 
Downsview, Ontario 


Serdula Systems Ltd. 
Deep River, Ontario 


IDEA RESEARCH 
Toronto, Ontario 


Carleton University 
Ottawa, Ontario 


IDEA RESEARCH 
Toronto, Ontario 
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ANNEX XIV 


SUMMARY OF MISSION-ORIENTED 
RESEARCH CONTRACTS AND AGREEMENTS FOR 1984-85 


Project 


The Permeability of Containment Concrete 
for CANDU 


Shut-Off-Rod Guide Tube Susceptibility 
to Deformation 


**The Degradation of Zirconium Alloys in 
Nuclear Reactors 


**Feasibility Study of a Thermosyphoning 
Test Facility 


Modification of a Thermosyphoning Flow 
Visualization Rig 


**Pressure Tube Rupture in a Closed Tank 
- Feasibility Study 


*kCriteria for Identification and Evaluation of 
Fire Hazards 


**Hydrogen Absorption in Zircaloy at High 
Temperatures 


**Review of Limit-Consequence Analyses 


**Dose Calculations with Incomplete Meteorological Data 


*%Adequate Meteorological Monitoring 


**Methods for Analyzing Operator Diagnosis Errors 


**Task Analysis Methods Applicable to Control 
Room Review 


**Flaw-Sizing Using Ultrasonic Techniques 
**Reactor Safety and Regulating Systems 
Simulation Program 
**Fuel Response to Fast Power Transients 
Thermal and Hydraulic Behaviour of CANDU Cores 


under Severe Accident Conditions 


Fuel and Fuel Channel Behaviour in 
Loss-of-Coolant Accidents 


(1) Excluding Department of Supply and Services contract administration fee. 
** indicates contract started in fiscal year 1984/85. 


Expenditures 


During 1984-85 (1) 
$ 


41,000 
18,000 

6,000 
97,000 
96,000 
82,000 
20,000 
18,000 
42,000 
53,000 
20,000 


50,000 
50,000 


5,000 
27,000 
28,000 
12,000 


17,000 


Research Organization 


Heavy Water Production Plants 


DND-DRES 
Ralston, Alberta 


Monserco Limited 
Mississauga, Ontario 


Monserco Limited 
Mississauga, Ontario 


Uranium Mines and Mills 


Enery, Mines and Resources 
Canada 
Ottawa, Ontario 


Senes Consultants Limited 
Willowdale, Ontario 


Atomic Energy of 
Canada Limited 
Chalk River, Ontario 


DSMA Atcon Limited 
Toronto, Ontario 


CAIRS 
Elliot Lake, Ontario 


DSMA Atcon Limited 
Toronto, Ontario 


Queen's University 
Kingston, Ontario 


CAIRS 
Elliot Lake, Ontario 


IEC Beak Consultants Ltd. 
Mississauga, Ontario 


IEC Beak Consultants Ltd. 
Mississauga, Ontario 


Friesen, Kaye & Associates 
Nepean, Ontario 


Other Fuel Cycle Facilities 


Monenco Analytical Laboratories 


Calgary, Alberta 


Ontario Hydro 
Toronto, Ontario 


Lockhart Exploration 
Services Ltd. 
Fredericton, N.B. 


Ontario Hydro 
Toronto, Ontario 
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Project 


Flammability and Detonability Limits of 
Hydrogen Sulphide 


Calculation of Near-Field Concentration 
of Hydrogen Sulphide 


**Sensitivity Study of the Consequences of Hydrogen 


Sulphide Releases 


Use of Uranium Tailings as Backfill 


Computer Modelling of an Underground Mine 
Ventilation System 


Efficiency/Current Use of Respiratory 


Protective Devices 


Elliot Lake Study: Factors Affecting Radiation 
Environment Prior to the Introduction of Current 
Ventilation Practices 


Uranium Mine Radiation Safety Course 


**Thoron Daughters in an Underground Mine Environment 


Membrane Barriers for Radon Gas Flow Restriction 


Determination of the Contribution of Respirable Long- 
Lived Dust to Lung Exposure in the Uranium Industry 


Derivation of Release Limits for a Typical 
Mining Facility 


**Radionuclides in Aquatic Environment of Port 


Hope Harbour 


*kEvaluation of UMRSC 


*kTechniques of Sample Attack for Soil and 


Mineral Analysis 


*kStress Measurements in the Miramichi 


Earthquake Area, N.B. 


**Bedrock Investigations in the Miramichi Area, N.B. 


Stress Measurements, Eastern Ontario 


Expenditures 
During 1984-85 (1) 
$ 
107,000 
21,000 


9,000 


24,000 


45,000 


6,000 
8,000 


58,000 
58,000 
11,000 
15,000 
37,000 
10,000 


10,000 


22,000 
30,000 


11,000 


20,000 


Research Organization 


Michael Holliday & Assoc. 
Ottawa, Ontario 


Monserco Limited 
Mississauga, Ontario 


Monenco Analytical Laboratories 


Calgary, Alberta 


Waste Management 


IEC Beak Consultants Ltd. 
Mississauga, Ontario 


W&W Radiological & 
Environmental Consultant 
Services Inc. 

Willowdale, Ontario 


Geologic Testing 
Consultants Ltd. 
Ottawa, Ontario 


Spectrum Engineering 
Corporation Limited 
Peterborough, Ontario 


RE/SPEC Ltd. 
Calgary, Alberta 


Ontario Hydro 
Toronto, Ontario 


RE/SPEC Ltd. 
Calgary, Alberta 


IEC Beak Consultants Ltd. 
Mississauga, Ontario 


University of Toronto 
Toronto, Ontario 


Senes Consultants Limited 
Willowdale, Ontario 


Non Fuel Cycle Applications 


IEC Beak Consultants Ltd. 
Mississauga, Ontario 


Radioprotection Inc. 
Sainte-Julie, Québec 


Friesen, Kaye & Associates 
Nepean, Ontario 


NIVA Writing Services Ltd. 
Ottawa, Ontario 


Monserco Limited 
Mississauga, Ontario 
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Project 


Dose Response Relationships of Acute Exposure 
to Ammonia 


Toxicity Levels to Humans during Acute Exposure 
to Hydrogen Fluoride 


**kTechniques of Sample Attack for Soil and Mineral 
Analysis - Phase II 


**The Cost of Decommissioning Uranium Mill Tailings 


**Doses Resulting from Intrusion into Uranium 
Tailings Areas 


**Shallow Disposal of Radioactive Waste 
- Survey of Models 


**Impact of Radiation on Containment 


**Effects of Radiogenic Heat on Groundwater Flow 


**Geological Conditions relating to Oklo - A Review 


Geochemical Analysis of Core from a Geothermal Anomaly 


**Waste Management Implications of Concentrating Slimes 


Ecological Dynamics of Uranium Mill Tailings 


**Uncertainty Analyses and Probabilistic Modelling 


**The Radiological Impact of Radioisotope Waste 
Disposal 


Occupational Exposure to Xenon-133 among Hospital 
Workers 


**Development of a Canadian Gamma Radiography 
Training Manual 


**Development of a Radiation Protection Training Course 
for Industrial Workers 


Radiological Significance from Thorium Processing 
in Manufacturing 


Expenditures 


During 1984-85 (1) 
$ 


11,000 
12,000 


44,000 


21,000 


8,000 


26,000 
6,000 


10,000 
5,000 
25,000 
18,000 
5,000 


32,000 


64,000 

7,000 
21,000 
10,000 


42,000 


Research Organization 


Atomic Energy of 
Canada Limited 
Chalk River, Ontario 


Atomic Energy of 
Canada Limited 
Chalk River, Ontario 


Atomic Energy of 
Canada Limited 
Chalk River, Ontario 


Atomic Energy of 


Canada Limited 
Chalk River, Ontario 


Transportation 


Monserco Limited 
Mississauga, Ontario 


Monserco Limited 
Mississauga, Ontario 


Health Physics 


University of British Columbia 


Vancouver, B.C. 


IEC Beak Consultants 
Mississauga, Ontario 


Senes Consultants Limited 
Willowdale, Ontario 


Ontario Ministry of Labour 
Toronto, Ontario 


Statistics Canada 
Ottawa, Ontario 


Statistics Canada 
Ottawa, Ontario 


Health & Welfare Canada 
Ottawa, Ontario 


Bio-Research Laboratories Inc. 


Senneville, Quebec 


Statistics Canada 
Ottawa, Ontario 


Statistics Canada 
Ottawa, Ontario 


Alberta Cancer Board 
Edmonton, Alberta 


Atomic Energy of 
Canada Limited 
Chalk River, Ontario 
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Project 


To Develop a New Personal Neutron Dosimeter 


*#Neutron Dosimetry for Oil-Well Logging Operations 


**kComparison of Reported Variation of External 
Whole Body Dose 


*kTo Develop a New Personal Neutron Dosimeter 
- Phase II 


The Effect of Proposed Crush Tests on Transport 
Containers 


Verification of the Performance of 
Impact-Limiting Fins 


**Epidemiological Study of Childhood 
Genetic Disorders 


*kCost of Reducing Occupational Injuries 
in Canadian Industries 


Study of Marginal Cost of Not Reducing 
Radiation Risk 


Ontario Miners Mortality Study - Phase II 


Newfoundland Fluorspar Miners Mortality Study 


Ontario Miners 'Alive' Follow-Up Feasibility Study 


*kEpidemiology of Lung Cancer Mortality 
among Canadian Miners 


*kStudy of Health Effects on Central Nervous System 
following In-Utero Exposure 


*kOntario Miners SIN Evaluation Study 
*kThe Canadian National Dose Registry Study 
**kEpidemiological Study of Thyroid Cancer 


from I-131 Exposure 


**Measurement of RBE for Tritium for Myeloid Leukemia 


Expenditures 


During 1984-85 (1) 
$ 


15,000 
4,000 
3,000 


50,000 


18,000 


15,000 


62,000 
41,000 
33,000 
55,000 
40,000 
45,000 
22,000 

2,000 
40,000 
50,000 
11,000 


8,000 
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Expenditures 

Research Organization Project During 1984-85 (1) 
$ 

Statistics Canada Ontario Miners Morbidity Follow-Up Feasibility Study 6,000 
Ottawa, Ontario 
University of Toronto **Study of the Size Change of Inhaled Submicron Aerosols 6,000 
Toronto, Ontario 
Regulations & Regulatory Process Development 
IEC Beak Consultants Ltd. Study of AECB's Consultation with Employees of 1,000 
Mississauga, Ontario its Licensees 
Security 
OM Video Intrusion Detection 3,000 


Ottawa, Ontario 
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NUCLEAR LIABILITY BASIC INSURANCE COVERAGE AS AT 31 MARCH 1985 


Douglas Point Generating Station $75,000,000 


Gentilly 1 Nuclear Power Station $16,700,000 


Pickering "A" and "B" Generating Station $75,000,000 


Bruce "A" Generating Station $75,000,000 
Bruce "B" Generating Station $75,000,000 


Eldorado Resources Limited 
Port Hope Refinery $ 4,000,000 


Westinghouse Canada Inc. 
Port Hope Fuel Fabrication Plant $ 2,000,000 


Ecole polytechnique SLOWPOKE Reactor 500,000 
Dalhousie University SLOWPOKE Reactor 500,000 
University of Alberta SLOWPOKE Reactor 500,000 


Saskatchewan Research Council 
SLOWPOKE Reactor Soe 005000 


Gentilly 2 Nuclear Power Station $75,000,000 


Point Lepreau Nuclear Power Station $75,000,000 


=a 


ANNEX XVI 
ATOMIC ENERGY CONTROL BOARD 


Statement of Expenditure and Receipts 
for the year ended March 31, 1985 


Expenditure 


Operating 
Salaries and employee benefits 
Professional and special services 


Administration of regulations 3,196,903 
Safeguards support program 15785026 
Rental of facilities and equipment 1,668,800 
Travel and relocation 965,506 
Other transportation and communication SAT ONE 
Utilities, materials and supplies 250 
Information 89,750 
Purchased repair and upkeep 88,381 
Miscellaneous 635 
21,588,910 
Capital 

Electronic data processing equipment 89,259 
Other office equipment 62,224 
Laboratory equipment 40,125 
Vehicles 29,845 
LAS 

Grants and contributions 
Safeguards support program 363,011 


Other 


443,630 


Total expenditure 


Receipts 
Refunds of previous years' expenditures 
Other receipts 
Services and service fees 


Total revenue 


ile 


Secretary 


Approved by: 


Senior Financial Officer 


1985 


$713,163 ,887 


80,619 


$225255'5.993 


$ 36,876 
LORS OI 
13,410 


Sem 182 


1984 
(Note 6) 


$ 11,953,941 


BNW 155 
2352115082 
1218675878 
913,626 
369,762 
237,640 
87,768 
115,856 
1,699 


1958815457 


71,474 
83,614 
10229 
53,266 


318,583 


259,180 


22,000 


281,180 


$_ 195.981 5220 


$ 31,847 
34,208 
125807 


$ 78,362 
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ANNEX XVI (Cont'd) 
ATOMIC ENERGY CONTROL BOARD 


Statement of Sources of Funds 
for the year ended March 31, 1985 


1985 1984 
(Note 6) 
Funds provided by: 
Parliamentary appropriations 
Energy, Mines and Resources = Vote 45 $ 18,584,000 $ 18,342,000 
- Vote 45b 2,488,500 - 
- Vote 45c 456,000 - 
Treasury Board - Vote 5 - 375,000 
Parliamentary appropriations available 21,528,500 18,717,000 
Lapsed funds 2,900,544 1,567,395 
Parliamentary appropriations used 18,627,956 17,149,605 
Statutory appropriations - contributions to employee 
benefit plans 1,833,000 1,507,000 
Total appropriations used 20,460,956 18,656,605 
Services provided without charge by other government 
departments 17935087 1582486105 


$ 22,253,993 $ 19,981,220 


AUDITOR'S REPORT 


To the Atomic Energy Control Board 
and 
The Honourable Pat Carney, P.C., M.P., 
Minister reponsible for the Atomic Energy Control Board 


I have examined the statements of expenditure and receipts, and sources of funds of the Atomic 
Energy Control Board for the year ended March 31, 1985. My examination was made in accordance with 
generally accepted auditing standards, and accordingly included such tests and other procedures as I 
considered necessary in the circumstances. 


In my opinion, these financial statements present fairly the expenditure and receipts, and sources 
of funds of the Atomic Energy Control Board for the year ended March 31, 1985 in accordance with the 
accounting policies set out in Note 2 to the financial statements. 


Kenneth M. DyeS“F.C.A. 
Auditor General of Canada 


Ottawa, Canada 
May 28, 1985 
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ANNEX XVI (Cont'd) 
ATOMIC ENERGY CONTROL BOARD 


Notes to the financial statements 
March 31, 1985 


1, Authority and objective 


The Atomic Energy Control Board (AECB) was established in 1946 by the Atomic Energy Control Act. It is 
a departmental corporation named in Schedule B to the Financial Administration Act and currently 
reports to Parliament through the Minister of Energy, Mines and Resources. 


The objective of the AECB is to control atomic energy in the interests of health and safety and 
national security. The AECB achieves this objective by providing through its atomic energy control 
program, the control of the development, application and use of, atomic energy in Canada and by 
participating on behalf of Canada in international measures of control. 


The AECB is also responsible for the administration of the Nuclear Liability Act, including the 
designation of nuclear installations and the prescription of basic insurance to be carried by the 
operators of such nuclear installations (see Note 3). 


2% Accounting policies 


Operating expenditure includes the cost of work performed, goods received or services rendered prior to 
April ele 


Capital costs are charged to expenditure in the year of acquisition. 
Grants and contributions are charged to expenditure when disbursed. 
Employee termination benefits and vacation pay are charged to expenditure when disbursed. 


AECB employees participate in the superannuation plan administered by the Government of Canada and 
contribute equally with the AECB to the cost of the plan. Contributions by the AECB are charged to 
expenditure when disbursed. 


Expenditure includes amounts for services provided without charge by other government departments. 


Receipts are deposited to the Consolidated Revenue Fund and recorded as non-tax revenue of the 
Government of Canada when received, and do not reduce the appropriations voted to or expenditure of the 
AECB. 


3. Administration of the Nuclear Liability Reinsurance Account 


The Atomic Energy Control Board administers on behalf of the Government of Canada the Nuclear Liability 
Act. The Act requires operators of nuclear installations to carry basic insurance in an amount 
prescribed by the AECB and supplementary insurance such that the total of the two categories of 
insurance equals $75 million for each installation. As empowered by the Act, the responsible Minister 
on October 1, 1976 entered into a reinsurance agreement with a private insurance consortium, the 
Nuclear Insurance Association of Canada (NIAC), to provide supplementary insurance coverage for sixteen 
nuclear installations. Premiums for supplementary insurance are received by the AECB from NIAC on 
behalf of the operators of nuclear installations, and are credited to the Nuclear Liability Reinsurance 
Account. This account, which was created under section 17 of the Act, forms part of the Consolidated 
Revenue Fund. Any amounts payable pursuant to a reinsurance agreement are charged to the Account. 
There have been no payments out of the Nuclear Liability Reinsurance Account since its creation. 


The balance of the Nuclear Liability Reinsurance Account as at March 31, 1985 is $528,342 (1984 - 
$526,682). Supplementary insurance coverage outstanding as at March 31, 1985 is $699,371,658 (1984 - 
SM) Si) Shey SHUI) 
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4. Accounts payable and accrued liabilities 


The amounts of accounts payable and accrued liabilities as at March 31, 1985 are as follows: 


(a) Accounts payable 


Suppliers accounts 5 1587560 
Contractors holdbacks 54,979 
1,592,548 

Accrued salaries AP Wg 


$ 1,804,672 


The costs represented by the accounts payable and accrued salaries are reflected in the statement 
of expenditure and receipts. 


(b) Other accrued liabilities 


Vacation pay S PGi, US 
Employee termination benefits 15099547 


$ 1,860,303 


The costs associated with other accrued liabilities are not included in the statement of 
expenditure and receipts. These costs are recognized only when paid (see Note 2). 


The accrued vacation pay represents the amount of vacation pay credits outstanding at the end of 
the year. 


The accrued employee termination benefits are calculated on the basis of one half week's pay for 
each complete year of continuous service to a maximum of 13 weeks' pay. 


5. Related party transactions 


AECB administers a special program jointly with Atomic Energy of Canada Limited (AECL) for research and 
development in support of the safeguards program of the International Atomic Energy Agency. For the 
year, payments of $1,785,000 (1984 - $2,200,000) were made to AECL under this program. 


On the statement of expenditure and receipts, expenditures are net of $205,752 and receipts include 
$27,270 for services provided by the AECB's Orientation Centre to the Department of External Affairs 
and AECL. The total received in 1985 was $233,022 (1984 - $359,179). 


6. Comparative figures 


The comparative figures for the year ended March 31, 1984 are based on financial information used in 
preparing the Public Accounts of Canada for that same year. The Auditor General of Canada, in his 
capacity as auditor of the accounts of Canada, has examined the financial information on which the 
comparative figures are based to the extent that he considered necessary in the circumstances. 


7. Restatement of prior year figures 


For comparative purposes, some 1983-84 figures have been restated to conform with the 1984-85 
presentation. 


8. Contingent Liability 


At March 31, 1985, the AECB was a defendant in lawsuits amounting to $14,450,000. The lawsuits are 
seeking damages for breach of statutory duties related to radioactively contaminated soil. Any 
settlement resulting from the resolution of these actions will be paid from the Consolidated Revenue 
Fund. 
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1. INTRODUCTION 


This is the thirty-ninth annual report of the Atomic 
Energy Control Board. The period covered by this 
report is the year ending March 31, 1986. 


The Atomic Energy Control Board (AECB) was 
established in 1946, by the Atomic Energy Control 
Act (CAEC “Act) (RS. C.1N1970 rcA19) It iso-a 
departmental corporation (Schedule B) within the 
meaning and purpose of the Financial Administration 
Act. The AECB controls the development, 
application and use of atomic energy in Canada, and 
participates on behalf of Canada in international 
measures of control. 


The AECB is also responsible for the administration 
of the Nuclear Liability Act, (R.S.C. 1970 c29 1st 
Supp) as amended, including the designation of 
nuclear installations and the prescription of basic 
insurance to be carried by the operators of such 
nuclear installations. 


The AECB reports to Parliament through a 
designated Minister, currently the Minister of 
Energy, Mines and Resources. 


2. MODUS OPERANDI 


The AECB achieves its control through a 
comprehensive licensing system that covers all 
aspects of nuclear facilities, and prescribed 
substances and equipment, to assure that such 
facilities, substances and equipment are utilized with 
proper consideration of health, safety and security. 
The licensing system is administered with the 
co-operation of other federal and _ provincial 
government departments in such areas as health, the 
environment, transport and labour. This enables 
the concerns and responsibilities of these 
departments to be taken into account before licences 
are issued by the AECB, providing that there is no 
conflict with the provisions of the AEC Act and AEC 
Regulations. 


This control also extends to the import and export of 
prescribed substances and equipment, and it 
involves Canadian participation in the activities of 
the International Atomic Energy Agency (IAEA) and 
compliance with the requirements of the Treaty on 
the Non-Proliferation of Nuclear Weapons. It covers 
both domestic and international security of nuclear 
materials and technology. 


The Atomic Energy Control Regulations require that 
any person or organization wishing to produce, 
mine, refine, process, sell or use prescribed 
substances and devices, or equipment containing 
radioactive prescribed substances; export such 
substances or items; operate a nuclear facility for 
the production of deuterium oxide (heavy water) or 
nuclear energy in Canada, is required to obtain a 
licence from the AECB. Before issuing a licence the 
AECB requires, from the person or organization, 
sufficient information to show that required health, 
safety and security standards will be met and 
maintained, and that any wastes will be managed in a 
satisfactory manner. In order to exercise its 
regulatory role, the AECB defines standards that 
must be met, assesses potential licensees' capabilities 
to meet and maintain them and, once a licence is 
issued, carries out compliance inspections to ensure 
that its requirements are met at all times. 


The control of prescribed substances and items 
provides assurance that Canada's national policies 
and international commitments relating to the 
non-proliferation of nuclear weapons and other 
nuclear explosive devices are met. This is carried 
out by licence conditions and by controlling the 
import and export of such substances and items in 
cooperation with other federal government agencies, 
according to safeguards policies enunciated by the 
Canadian government in December, 1974, and 
December, 1976. International safeguards provisions 
of the Treaty on the Non-Proliferation of Nuclear 
Weapons are administered by the IAEA under 
safeguards agreements which provide for the 
inspection of nuclear material and facilities in 
Canada. 


3. ORGANIZATION 


The Atomic Energy Control Board consists of five 
members and is referred to as the Board. One of 
these members is appointed President and Chief 
Executive Officer of the AECB, and is the only 
full-time member. The President of the National 
Research Council of Canada is an ex officio member 
of the Board. 


During the reporting period, there was a vacancy on 
the Board; members were: 


Mr. J.H. Jennekens 
President 
(appointed December 29, 1978) 


Dr. L. Kerwin 

President 

National Research Council of Canada 
Ottawa, Ontario 

(ex officio effective June 1, 1980) 


Miss S.O. Fedoruk 

Director of Physics Services 

Saskatchewan Cancer Foundation, and 
Professor of Oncology 

University of Saskatchewan 

Saskatoon, Saskatchewan 

(first appointed May 1, 1973) 


Dr. R.J.A. Lévesque 
Vice-President (Research) 
University of Montreal 
Montreal, Québec 
(appointed April 22, 1985) 


The Board met six times during the reporting 
period. As well, one hearing was scheduled under 
the AEC Regulations and conducted in accordance 
with the AECB Rules of Proceedings. 


The AECB's staff organization, as shown in Annexes 
I and II, comprises the President's Office, the 
Secretariat, the Directorate of Reactor Regulation, 
the Directorate of Fuel Cycle and Materials 
Regulation, the Regulatory Research Branch, and 
the Planning and Administration Branch. 


Under the direction and management of the 
President, the AECB staff implements the policies of 
the Board and makes recommendations to the Board 
concerning the issuing of licences and other 
regulatory decisions that the Board is called upon to 
make. In certain areas, the Board has delegated the 
authority for action to senior officers of the AECB. 


The corporate management of the AECB is carried 
out by the Executive Committee which consists of the 
President and the senior officer of each of the five 
organizational units shown in Annex I, This 
Committee is responsible for corporate management 
and corporate policy development. 


The President, as chief executive officer of the 
AECB, supervises and directs the work of the 
organization. A Legal Adviser, an Official Languages 
Adviser and a Medical Liaison Officer report directly 
to the President. 


The Secretariat embraces the functions of the 
Secretary to the Board, the Office of Public 
Information and the Advisory Committee Secretariat. 


The Directorate of Reactor Regulation is responsible 
for the regulation of power and research reactors 
and accelerators, and for examining the qualifications 
of reactor operators. It also encompasses safety 
evaluation and quality assurance functions. 


The Directorate of Fuel Cycle and Materials 
Regulation is responsible for the regulation of 
uranium mines and mills, refineries, and conversion 
plants; nuclear fuel fabrication plants; heavy water 
plants; radioactive waste management facilities; and 
the use of radioisotopes. Additional responsibilities 
of this Directorate include regulating the 
transportation of radioactive materials, the AECB's 
analytical laboratory facilities, compliance inspection 
services, and the implementation of domestic and 
international nuclear materials safeguards programs. 


The Regulatory Research Branch is responsible for 
the initiation and management of projects in the 
mission-oriented contracted research program that is 
designed to provide information for use in the 
AECB's regulatory functions. The AECB's role in 
the Safeguards Support Program is managed by this 
Branch. It is also responsible for the assessment of 
radiation hazards and radiation protection programs 
for licensed activities, for the development of related 
standards and guidelines, and for the provision of 
radiation protection training for AECB staff. An 
additional responsibility is the production of 
regulatory documents for all aspects of the AECB's 
regulatory activities. 


The Planning and Administration Branch provides 
corporate management and administrative support 
services in the areas of finance, human and 
information resources. The Branch also provides the 
corporate planning function, and coordinates 
development of policies and liaison with provincial, 
federal and international agencies. The Nuclear 
Liability Act is also administered by this Branch. 


During the current and preceding reporting periods, 
the AECB organization was the subject of a 
comprehensive audit conducted by the Office of the 
Auditor General. The favourable results of this 
audit were reported to the House of Commons during 
the period. The administration of AECB primary 
activities--including the licensing of nuclear facilities 
and prescribed substances, and the _ safeguards 
function--was found to be fully satisfactory, as were 
the regulatory support and administrative functions. 
Only two recommendations were made (socio-economic 
impact analysis criteria and program evaluation) and 
action is being taken to address these. 


The AECB receives advice from two independent 
advisory committees, the Advisory Committee on 


Radiological Protection and the Advisory Committee 
on Nuclear Safety, whose members are entirely from 


outside the AECB. These Committees, the 
membership of which is shown in Annex III, advise 
and report to the President. They advise on 


generic issues only and are not involved with 
specific licensing actions. During the reporting 
period, the Committees met a total of 11 times, 
including one joint meeting with each other and the 
Board. In addition, there were a number of 
meetings of working groups on specific topics. 
Reports from these committees are listed in Annex 
IV. Technical secretariat services are provided by 
AECB staff. 


The AECB also obtains advice on matters relating to 
the medical surveillance of atomic radiation workers 
from its Medical Advisers. These are senior medical 
officers who are nominated by the provinces, Atomic 
Energy of Canada Limited, the Departments of 
National Defence and National Health and Welfare, 
and who are appointed by the Board under the AEC 
Regulations for this purpose. The Medical Advisers 
that held appointment during the reporting period 
are listed in Annex V. 


The Orientation Centre is a separate group 
established to provide advice, orientation, training 
and assistance to regulatory agencies in foreign 
countries that have purchased or are potential 
purchasers of CANDU reactors. Its budget is 
separate from that of the AECB. 


As of March 31, 1986, there were 268 persons on 
strength: 218 located in Ottawa, Ontario, 46 based 
at site and regional offices, and four seconded to 
overseas posts. 


The functional distribution of staff effort during the 
reporting period is shown in Annex VI. 


4, REGULATORY REQUIREMENTS 


The basis for the AECB's regulatory control is 
stated in the Atomic Energy Control Regulations 
(AEC Regulations), C.R.C. 1978c365, as amended in 
1978(SOR/78-58), 1979(SOR/79-422), 1983(SOR/83- 
459 and SOR/83-739), 1985(SOR/85-335 and SOR/85- 
1039) and 1986(SOR/86-252). All persons operating 
nuclear facilities, or using or possessing prescribed 
substances, must conform with these Regulations, 
except where specifically exempted. 


The AEC Regulations prescribe in Schedule II the 
‘maximum permissible doses' of ionizing radiation 
generally, and also the ‘maximum permissible 
exposures to radon daughters'. The limits specified 
are based on biological and scientific information, 
including advice collected and analyzed over many 
years, and much weight is given to the 
recommendations of international bodies, in particular 
the International Commission on Radiological 
Protection (ICRP), formed in 1928. The 
industry-averaged health risk resulting from the 
application of the dose limits is no greater than the 
average risk of fatal accidents in industries with 
high standards of safety. The AECB, however, 
assumes that there is no threshold below which there 
are no harmful effects and subscribes to the 
principle that all doses should be kept 'as low as 
reasonably achievable, social and economic factors 
being taken into account’. 


In addition to the AEC Regulations, the AECB issues 
Regulatory Guides and Regulatory Policy Statements 


which further define the requirements and criteria 
that the AECB expects to be met for specific types 
of nuclear operations. 


The AECB maintains regulatory control over the 
following types of nuclear facilities: 


- power and research reactors 

- uranium mines and mills 

- uranium refineries 

- fuel fabrication plants 

- heavy water plants 

- radioactive waste management facilities 
- particle accelerators 


It also controls the use, sale and possession of 
prescribed substances, radioisotopes and devices 
containing radioactive prescribed substances. It 
does this by issuing licences which contain 
conditions that must be met by the licensee to 
ensure that health, safety and security requirements 
acceptable to the AECB will be met. 


The requirements for licensing vary from those for 
the operation of nuclear powered electric generating 
stations, through the less complicated facilities 
involved in earlier stages of fuel production, to the 
possession and use of small radioactive sources for 
use in medicine, industry and research. In all cases 
the aim is to ensure that all health, safety and 
security requirements have been recognized and met, 
in order to protect both workers and public from 
exposure to radiation and from radioactive or toxic 
materials associated with the operations. 


During the reporting period, further progress was 
made towards revising the AEC Regulations and 
developing new ones to reflect the current state of 
the nuclear industry, public concerns and scientific 
knowledge. Work has progressed on the drafting of 
general amendments to the AEC Regulations, and it 
is planned to release a Consultative Document in 
April, 1986. 


All Regulatory Documents, prior to being issued 
formally, are made available to the public in draft 
form as 'Consultative Documents'. In addition, draft 
Regulatory Documents usually are referred to the 
two Advisory Committees for review. 


The following Consultative Documents were issued for 
public comment during the reporting period: 


Cai Overpressure Protection 
Requirements for Class I Systems in 
CANDU Power Reactors Fitted with 
Two Shutdown Systems 


C-85 The Basis for Exempting the 
Disposal of Certain Radioactive 
Materials from Licensing 


C-90 Policy on the Decommissioning of 
Nuclear Facilities 


C-95 Policy Statement on Maximum 
Acceptable Levels of Contamination 
on Equipment and Materials Leaving 
Uranium Mine Facilities 


and the following Regulatory Documents were issued: 


R-26 Preparation of a Quarterly Health 
Physics Compliance Report for a 
Uranium Fuel Fabrication Plant 


R-34/REV-1 Preparation of a Significant Event 
Report for a Heavy Water Plant 


R-52 Design Guide for Basic and 
Intermediate Level Radioisotope 
Laboratories 


5. REGULATION OF NUCLEAR FACILITIES 


By definition in the AEC Regulations, nuclear 
reactors, sub-critical nuclear reactors, particle 
accelerators, uranium and thorium mines and mills, 
plants for the separation, processing, reprocessing 
or fabrication of fissionable substances, plants for 
the production of deuterium or deuterium compounds, 
and facilities for the disposal of prescribed 
substances, are nuclear facilities and as such shall 
be operated only in accordance with a licence issued 
by the AECB. 


Before the AECB issues a licence to operate a 
facility, the applicant must meet criteria established 
by the AECB for the siting, construction and 
operating stages. The AECB evaluates information 
that is provided to it by the applicant in support of 
the application concerning the design, and the 
measures to be adopted to ensure that the facility 
will be constructed and operated in accordance with 
acceptable levels of health, safety and security. 


Throughout the lifespan of the facility, the AECB 
monitors its operation to verify that the licensee 
complies at all times with the AEC Regulations and 
the conditions of the licence. 


At the end of its useful lifespan, a facility must be 
decommissioned in a manner that is acceptable to the 
AECB and, if required, the facility site must be 
restored to unrestricted use or managed until the 
site no longer presents a hazard to health, safety or 
security. 


Regulatory activities of the AECB are described for 
the different types of facility in the following 
sub-sections. 


5.1 NUCLEAR REACTORS 


The AECB licences all nuclear reactors--those for 
the production of electrical power, research reactors 
and subcritical assemblies, including research 
reactors that are owned and operated by Atomic 
Energy of Canada Limited (AECL). Annexes VII and 
VIII list all current licences for nuclear reactors. 


With new units being brought on-line during the 
year, there were 18 power reactors with a licence to 
operate at the close of the reporting period: NPD, 
near Rolphton, Ontario; four Bruce 'A' reactors and 
three Bruce 'B' reactors, near Kincardine, Ontario; 
four Pickering 'A' and four Pickering 'B' reactors, 
near Toronto; one at Gentilly, near Trois-Rivières, 
Québec; and one at Point Lepreau, near Saint John, 
New Brunswick. 


In addition, Possession Licences (authorizing 
possession of the shut down reactors) are in effect 
for the Gentilly 1 reactor, near Trois-Rivières, 
Québec, and Douglas Point reactor, near Kincardine, 
Ontario. Both of these reactors have been 
completely defuelled and are in the early stages of 
decommissioning, with the Gentilly 1 facility being 
the more advanced of the two. 


During the reporting period, the AECB issued new 
Reactor Operating Licences for Unit 8 at the 
Pickering station, Unit 7 at the Bruce station, and 
renewed the Reactor Operating Licences for three 
Pickering 'B' reactors and two Bruce 'B' reactors. 


In addition to the operating reactors, there are five 
power reactors under construction in Ontario--one at 
Bruce and four at Darlington. Annex VII lists all 
current licences for power reactors. 


AECB staff continued to deal with Maritime Nuclear 
Limited and AECL in preparation for possible 
licensing of a second 600 MW(e) unit at Point 
Lepreau. At the end of the reporting period, 
however, there was no indication that the project 
would proceed in the near future. 


In 1983, the sudden failure of a pressure tube in a 
Pickering reactor led to a decision by Ontario Hydro 
to replace all the pressure tubes in Pickering 'A' 
Units 1 and 2. This replacement work continued 
throughout the reporting year with the AECB 
monitoring progress of the operation. At the same 
time Ontario Hydro took the opportunity to improve 
and upgrade a number of other reactor systems. 
The forecast for completion of this work is August, 
1986, for Unit 1 and October, 1986, for Unit 2. The 
current prediction is that the replacement work, 
when completed, will have resulted in a dose to 
workers of 4.2 person-sieverts for Unit 2 and 
3.4 person-sieverts for Unit 1. 


In March, 1985, the last month of the previous 
reporting period, a number of persons working on 
the re-tubing of Pickering 'A' Unit 1 became 
contaminated with carbon-14. The ensuing 
investigation concluded that one worker had’ received 
a lung burden in excess of the annual regulatory 


limit. In this reporting period, of the events 
reported by reactor licensees, only one recorded an 
overexposure. The event, which occurred at 


Bruce 'A', subjected a worker to an extremity dose 
above the quarterly limit. 


Early in the reporting period, there was a two-day 
illegal work stoppage by unionized employees at 
Ontario Hydro nuclear generating stations. Although 
such an action increases the potential for problems 
at a generating station, no safety-significant events 
occurred. Later in the year, there was a legal 
strike which was preceded by an orderly turnover of 
duties to management staff. The Board and its staff 
were closely involved in the turnover to ensure no 
undue increase in the risk to the public. 


The AECB has continued to maintain a staff of 
inspectors at the Gentilly, Point Lepreau, Pickering 
and Bruce reactor sites. These inspectors confirm 
on a continual basis that the licensees comply with 
the conditions of the licences issued by the AECB. 
In the case of reactors which are under 
construction, the inspectors, in association with 
specialists based in Ottawa, review design, 
construction and safety analyses, and monitor the 
commissioning of reactors. The NPD reactor is 
inspected regularly by an AECB staff member who is 
based in Ottawa. The inspection team for Darlington 
reactors, which was stationed at the AECL offices 
near Toronto, relocated to the Darlington site in 
1985. 


Ten members of the AECB staff continue to review 
the training programs for operators of power 
reactors. This group also tests the training and 


knowledge of key operators through a series of 
comprehensive written examinations. These 
examinations are one of the significant regulatory 
checks to ensure that only highly qualified personnel 
assume the responsibility of Shift Supervisor or 
Control Room Operator at a power reactor. 


During the reporting period, a SLOWPOKE reactor 
was constructed and commissioned at the Royal 
Military College in Kingston, Ontario. The reactor 
was made critical in September, 1985, and is now 
operating in a routine fashion. This new research 
reactor is an addition to the seven operating 
research reactors in Canadian universities: three in 
Ontario, two in Quebec, one in Nova Scotia and one 
in Alberta. The other two operating research 
reactors are located at the Saskatchewan Research 
Council, Saskatoon, and at the AECL Radiochemical 
Company facility in Kanata, Ontario. Annex VIII 
lists all current licences for research reactors. 


Notification has been received from International 
Submarine Transportation Systems ner a 
Canadian-French joint venture company, of its intent 
to acquire and operate a nuclear-powered commercial 
submarine on the east coast and in Arctic regions of 
Canada. An application for a construction licence is 
expected in 1986. First operation of the 
nuclear-powered submarine is scheduled for late in 
this decade. 


AECL research facilities are licensed by the AECB 
by means of a licence for each site, covering all 
nuclear facilities at the respective locations. The 
major facilities are at Chalk River, Ontario, and 
Pinawa, Manitoba, where AECL's large research 
reactors are located. Inspection of these research 
reactors and other facilities is an ongoing function of 
AECB staff. 


The WR1 reactor at Pinawa, Manitoba, has been shut 
down indefinitely. There are no plans for 
decommissioning at this time. The NRX reactor at 
Chalk River has been placed in a standby mode of 
operation. The reactor will be operated periodically 
for short periods to keep it in an operable status in 
case it is required for isotope production. 


Notifications have been received from AECL of its 
intent to construct a 2 MW SLOWPOKE Demonstration 
Reactor at Pinawa, Manitoba, and a 20 MW MAPLE-X 
reactor at Chalk River, Ontario. The SLOWPOKE 
Demonstration Reactor will be designed to 
demonstrate the production of 2 MW of heat and will 
be equipped with pumps and a Rankine-cycle engine 
to demonstrate the production of 200 KW of 
electricity. The MAPLE-X reactor will be used as a 
dedicated isotope production facility and as a 
demonstration of the MAPLE research reactor concept 
being developed by AECL for the international 
market. 


5.2 URANIUM MINES AND MILLS 


While exploration for uranium and thorium is not 
regulated by the AECB, the AEC Regulations require 
that a permit be obtained when the ore grade 
exceeds 0.05% and it is intended to remove more than 
10 kg of uranium or thorium in any one calendar 
year. If only surface removal is to be carried out, 
an Ore Removal Permit is required. Where extensive 
stripping, work shafts and drifting into an ore body 
could occur, an Underground Exploration Permit is 
required. 


Uranium ore occurs in many areas of Canada, but 
currently it is only in Ontario and Saskatchewan that 
there is full-scale exploitation of ore bodies. 


Discussions with industry and labour on the 
socio-economic impact of proposed uranium mining 
regulations continued through 1985. Promulgation of 
these regulations is expected in 1986. 


During the reporting period, a Mine _ Facility 
Operating Licence was issued to Eldorado Resources 
Limited for its B-Zone facility; and Ore Removal 
Permits were issued to Cigar Lake Mining 
Corporation, Minatco Limited, Saskatchewan Mining 
Development Corporation and Cassiar Mining 
Development. Four Mine Facility Operating Licences 
and two Ore Removal Permits were renewed. 


As of March 31, 1986, there were eight mines 
licensed to operate--five in Ontario and three in 
Saskatchewan--and one closed-down mine in Ontario 
on care and maintenance. In addition, one 
Underground Exploration Permit was in effect in 
Saskatchewan; and seven Ore Removal Permits were 
extant, six in Saskatchewan and one in Labrador. 
Four uranium mining facilities are being 
decommissioned and are regulated under AECB 
Decommissioning Approvals. Annex IX lists all 
current licences for uranium mines and mills. 


5.3 URANIUM REFINING AND 
CONVERSION FACILITIES 


Uranium concentrate (yellowcake) which results from 
the mining and milling operation is converted into 
uranium trioxide QUE from which is produced 
uranium dioxide (UO;) or uranium hexafluoride 
(UF). Uranium in the form of UO, is used as fuel 
in ÉANDU reactors, and the UF, is exported to 
countries that use it in the manufacture of enriched 


fuel. There is no enrichment plant in Canada. 


The only refinery licensed by the AECB to convert 
yellowcake is that of Eldorado Resources Limited 
(ERL), located at Blind River, Ontario. Other 
facilities operated by ERL at Port Hope, Ontario, 
convert the product of the Blind River plant into 
UO, and UF,. The licence for the Port Hope facility 
was renewed? during the period. 


Yellowcake is also produced in relatively small 
quantities by a plant in Alberta that extracts it from 
phosphoric acid feedstock prior to the production of 
phosphate fertilizer. 


Current licences for uranium refineries and 
conversion facilities are listed in Annex X. 


5.4 FUEL FABRICATION FACILITIES 


For the production of CANDU fuel, uranium dioxide 
powder is pressed, sintered and machined into hard, 
dense, cylindrical pellets. These pellets are then 
loaded and sealed into zirconium alloy tubes which 
are assembled into clusters known as fuel bundles. 


During the reporting period, routine compliance 
monitoring and performance assessment of all such 
facilities indicated satisfactory operation, and the 
operating licence for one fuel fabrication plant was 
renewed. There were no events requiring special 
attention. 


As of March 31, 1986, five fuel fabrication plants 
were licensed to operate: three in Ontario, one in 
Québec and one in New Brunswick. Westinghouse 
Canada Inc. has notified the Board that it intends to 
discontinue operations at Varennes, Québec, in 1986. 
Annex X lists all current licences for fuel fabrication 
facilities. 


5.5 HEAVY WATER PLANTS 


Deuterium oxide (heavy water) is essential for the 
operation of the CANDU nuclear reactor, where it is 
used to moderate the fission reaction and as a 
coolant to transfer heat from the fuel. 1e 3e 
therefore designated as a 'prescribed substance' and 
is subject to regulation by the AECB. Although 
there are no radiological hazards that result from the 
production of heavy water, the process uses large 
quantities of hydrogen sulphide, a highly toxic gas. 
It is a condition of licensing that the heavy water 
production plants be well engineered and maintained 
to contain this gas, and that they have adequate 
safety and emergency systems. 


During the reporting period, Atomic Energy of 
Canada Limited announced that it was discontinuing 
the production of heavy water at the Glace Bay and 
Port Hawkesbury Plants, and the licences for these 
plants were subsequently revoked. 


A seven-day shut down of the Bruce Heavy Water 
Plant enriching units in April, 1985, resulted from a 
labour disruption--caused by unresolved contract 
negotiations--between Ontario Hydro and its employee 
union (OHEU). There were no undue _ concerns 
relating to the safety of the facility during the shut 
down. 


As of March 31, 1986, one heavy water plant was 
licensed to operate at the Bruce Nuclear Power 
Development. Two Construction Approvals were in 
effect--one in Ontario and one in Québec. These 
facilities however, are presently in a 'mothballed' 
condition. Annex XI lists current licences for heavy 
water plants. 


5.6 PARTICLE ACCELERATORS 


A particle accelerator is a machine which generates 
and controls a beam of sub-atomic particles. This 
beam is produced by electrical and magnetic fields to 
produce ionizing radiation for research, medical, 
analytical or industrial purposes. Installation and 
operation of these machines capable of producing 
atomic energy requires a licence from the AECB. 


As of March 31, 1986, there were 23 research, 23 
medical and seven commercial particle accelerator 
facilities licensed. 


6. REGULATION OF NUCLEAR MATERIALS 


Persons who wish to use, sell or possess any 
prescribed substance or device, or equipment 
containing a radioactive prescribed substance, must 
obtain a licence from the AECB, unless exempted by 
the AEC Regulations. 


Although the information required by the AECB to 
support applications for such licences is less detailed 
and complex than for a nuclear facility, the applicant 
must satisfy the AECB that the proposed activity will 
be conducted in accordance with the requirements of 
the AEC Regulations. The licence that is issued 


contains conditions of operation with which the 
licensee must comply. 


The use of nuclear materials is widespread across 
Canada, and in order to ensure that the materials 
are transported safely, it is the responsibility of the 
AECB to regulate the packaging of such materials for 
shipment. The regulation of the transportation itself 
is the responsibility of other government agencies. 


6.1 PRESCRIBED SUBSTANCES 
AND RADIOISOTOPES 


Two types of licences are issued by the AECB in 
this area: Prescribed Substance Licences, of which 
there are 37 in effect, covering uranium, thorium 
and heavy water; and Radioisotope Licences covering 
certain radioisotopes. 

Radioisotopes are widely used in medicine for 
diagnostic and therapeutic purposes, and in industry 
for radiography, gauging, static elimination and oil 
well logging. Licences are required for all these 
applications. The AECB exempts from licensing, 
however, the use of radioisotopes in certain devices 
such as smoke detectors and tritium exit signs, 
where it is satisfied that the quantity of radioisotope 
is small and the device is designed to contain the 
radioisotope safely. 


As of March 31, 1986, the number of radioisotope 
licences in effect was: 


Type of User No. of Licences 


Hospitals and other medical 754 
institutions 

Universities and other 319 
educational institutions 

Governments 633 

Commercial 
Oil well logging 93 
Radiography 243 
Gauging 1365 
Static eliminators 1285 
Suppliers 184 
Others 264 

Total 5140 


During the reporting period, 2742 inspections of 
radioisotope users were carried out to verify 
compliance with AEC Regulations and licence 


conditions, These inspections lead to improved 
compliance and also occasionally uncover’ serious 
deficiencies. There were 10 instances of 
occupational radiation exposure in excess of the 
regulatory limits; one case is still under 
investigation. 


Due to leaking of seven Atomic Energy of Canada 
Limited C-182 radiography sources, the AECB 
banned the manufacture, distribution and sale of this 
source as of December 31, 1985. Following a testing 
program, the C-352 replacement capsule was 
approved by the AECB in March, 1986. 


6.2 TRANSPORTATION OF 
RADIOACTIVE MATERIALS 


The AECB controls the packaging, preparation for 
shipment and receipt of radioactive materials through 
the administration of the Transport Packaging of 
Radioactive Materials Regulations (TPRM 
Regulations), (SOR/83-740). As detailed in a 
memorandum of understanding, the AECB advises 
Transport Canada on the requirements for the 
carriage of radioactive material detailed in the 
Transport of Dangerous Goods Regulations. 


In 1985, the International Atomic Energy Agency 
(IAEA) published a new edition of the "Regulations 
for the Safe Transport of Radioactive Material." 
This document is the basis for the world-wide 
movement of radioactive materials. Work is underway 
to incorporate these latest IAEA requirements into 
the Canadian TPRM Regulations. 


Over the past year, increased emphasis has been 
placed on the compliance of packages containing 
smaller amounts of radioactive materials (Type A) to 
ensure they comply with the TPRM Regulations. 
Shippers are permitted to qualify their own Type A 
packages. Packages containing larger quantities of 
radioactive materials (Type B and Fissile) require 
specific AECB approval in the form of a package 
certificate. 


During the reporting period, the AECB issued 
74 Type B, Fissile, Special Form and Special 
Arrangement package certificates, which included: 
19 Special Arrangement, 31 Endorsements of Foreign 
Certificates, 22 Canadian Origin Package and 
two Special Form. As of March 31, 1986, there were 
approximately 114 certificates current. 


In addition, 21 occurrences were investigated in 
which shipments went astray, leaked or were 
suspected of leaking, or suffered superficial damage 
in transit. Of these occurrences, four resulted in 
minor releases of radioactive material and one had an 
external radiation level higher than regulatory limits. 
None of these occurrences resulted in any significant 
radiation dose to the transport workers or the 
public. 


7. RADIOACTIVE WASTE MANAGEMENT 


All nuclear facilities (except heavy water plants) and 
users of prescribed substances produce radioactive 
waste, and the AECB regulates the management of 
this waste to ensure that it does not cause a hazard 
to the health and safety of persons or to the 
environment. 


The management of radioactive waste is a critical 
issue that the AECB has continued to address during 
the period. The radioactive content of the waste is 
variable, depending on the source. Spent fuel from 
a power reactor is highly radioactive and the 
radioactivity is long-lived, but it is produced in 
relatively small volumes. It is currently being 
stored safely under water at the reactor site pending 
decisions as to ultimate disposal. This storage is 
regulated as part of the reactor operating licence. 
Other, less intensely radioactive wastes resulting 
from reactor operations are stored in concrete 
structures that are licensed separately as waste 
management facilities. 


Uranium mill tailings, while they contain low levels of 
radioactivity, are produced in large quantities. 
Management of these tailings is regulated through 
the mine operating licence. 


Other low-level wastes from nuclear facilities and 
those resulting from the use of _ prescribed 
substances are managed at waste management 
facilities that are licensed by the AECB, or in 
accordance with practices specified in licences. 


In the short-term, wastes are being stored safely. 
Criteria for their ultimate disposal are being 
developed and options are being studied. 
Consultative Document C-85, "A Basis for Exempting 
the Disposal of Certain Radioactive Materials from 
Licensing", that proposes a radiation dose rate to 
help determine which materials should have their 
disposal subject to AECB licensing control, was 
issued during the reporting period. 


As the regulator, the AECB must set criteria and 
approve any means that are employed or proposed 
for waste management or disposal. Two documents 
that are relevant to this matter were issued during 
the reporting period: Consultative Document C-90, 
"Policy on the Decommissioning of Nuclear Facilities", 
and technical report INFO-0166, "Determination of 
the Radiological Impact of Radioisotope Waste 
Disposal". 


During the reporting period, one Waste Management 
Facility Operating Licence was issued and five were 
renewed. 


As of March 31, 1986, there were 10 waste 
management facilities licensed to operate: five in 
Ontario, one in New Brunswick, two in Québec and 
two in Alberta. Annex XII lists all current licences 
for radioactive waste management facilities. 


8. COMPLIANCE MONITORING 


An important role of the AECB is to verify that 
licensees comply with the AEC Regulations and the 
conditions of licences. This is done in five ways: 


a) There are 25 AECB inspectors located at 
nuclear power reactor sites and in the Elliot 
Lake, Ontario, mining area. The prime role of 
these persons is to carry out inspections and 
maintain surveillance over the licensed facilities 
in these locations. 


b) There are four regional offices, located at 
Calgary, Alberta; Mississauga, Ontario; Ottawa, 
Ontario; and Laval, Québec. Each of these 
offices is staffed with four inspectors whose 
primary purpose is to carry out compliance 
inspections of the approximately 3900 licensed 
radioisotope users across Canada. 


c) AECB staff from divisions concerned with 
licensing of facilities carry out inspections. 


d) The AECB appoints persons from provincial 
government departments as inspectors to assist 
it with compliance activities in the inspectors' 
home provinces. 


e) The AECB requires as a licence condition that 
the licensee provide it with periodic reports and 
notice of any abnormal occurrences. 


As a result of the AECB's increased ability to carry 
out compliance inspections with its own staff from 
regional offices and nuclear facility site offices, the 
number of appointments of inspectors from provincial 
agencies has been greatly reduced. Appointments 
are now made in provinces in which the AECB does 
not have representation, or in areas where the 
province and the AECB have a mutual responsibility. 
At the end of the reporting period, a requirement 
for 14 inspector appointments from provincial 
agencies had been identified. 


To support the compliance program, the AECB 
maintains a laboratory in Ottawa which has the 
capability of carrying out chemical and radiochemical 
analyses of samples taken during inspections. Field 
instruments for use by AECB inspectors are 
serviced, calibrated and supplied by this laboratory. 


Of the time spent by AECB staff directly on 
regulatory actions, 42.1% was directly related to 
compliance inspections and monitoring. 


9. REGULATORY RESEARCH 


In order to support its regulatory activities, the 
AECB administers a mission-oriented research 
program which is carried out under contract. 


The objective of this program is to produce pertinent 
information that will assist the AECB in making 
correct, timely and credible decisions with respect to 
its regulatory mandate, and to augment the related 
research and development programs of the industries 
being regulated. Where appropriate, joint programs 
are undertaken with other government departments 
or agencies in order to obtain maximum value for 
money expended, and to benefit from liaison with 
other research organizations with similar interests. 


In addition, the AECB administers a special program 
jointly with Atomic Energy of Canada Limited for 
research and development in support of the 
Safeguards Program of the International Atomic 
Energy Agency (IAEA). 


During the reporting period, the total amount spent 
on the mission-oriented regulatory research program 
was $1.907 million. The program, structured to 
cover the many aspects of the AECB's regulatory 
activities, is divided into 10 mission objects on which 
the following proportions of funds were spent: 


- nuclear reactors 19% 
- heavy water production plants % 
- uranium mines and mills 6 
- other fuel cycle facilities % 
- waste management 8% 
- non-fuel cycle applications 8% 
- transportation 2% 
- health physics 36% 
- regulations and regulatory 

process development 7% 
- security 0% 


In addition, $1.949 million was spent on the AECB 
contribution to the program in support of IAEA 
safeguards. 


The contracts in each of the above topical areas 
which were current during the reporting period are 
listed in Annex XIII. Final reports resulting from 
research contracts are available to the public 
through the AECB's Office of Public Information. 


10. SAFEGUARDS AND SECURITY CONTROL OF 
PRESCRIBED SUBSTANCES AND EQUIPMENT 


The AECB continued its activities in the area of 
safeguards at both the international and national 
levels. AECB staff participated in meetings in 
support of Canadian bilateral nuclear cooperation 
activities and the administration of related bilateral 
agreements. AECB staff are included in Canadian 
government delegations and also regularly consult 
with their counterparts in other countries. Canada 
is party to bilateral nuclear cooperation agreements 
with more than 20 countries. 


Staff members have continued to work with 
International Atomic Energy Agency (IAEA) 
inspectors who are authorized to carry out 
inspections of nuclear facilities in Canada pursuant 
to a safeguards agreement with the IAEA. This 
agreement is for the exclusive purpose of verification 
that Canada is meeting its obligations under Article 3 
of the Treaty on the Non-Proliferation of Nuclear 
Weapons. 


The AECB, jointly with Atomic Energy of Canada 
Limited, administers a program to assist the IAEA to 
improve safeguards approaches and techniques. The 
Canadian Safeguards Support Program develops 
safeguards equipment and undertakes other tasks of 
a more general nature. 


The transfer of technological developments is 
facilitated by experts supplied to the IAEA and paid 
for by the support program. 


Work during the reporting period concentrated on 
improving the reliability of some of the safeguards 
equipment installed in four CANDU-600 reactors, and 
completing the development of other safeguards 
equipment for these reactors. Safeguards equipment 
was also supplied to the IAEA for use in other 
Canadian and foreign CANDU-type reactors. 


On the national level, AECB staff members, in 
cooperation with the Department of External Affairs, 
have continued to exercise control over the export of 
nuclear materials, equipment and technology to 
ensure that exports are consistent with Canadian 
nuclear export policy. 


During the 1985 calendar year, the following 
quantities of Canadian natural uranium were exported 
from Canada subject to export permits issued by the 
AECB: 


Country of final Quantity (Mg of 


destination contained U) 
Belgium 157 
Federal Republic of Germany 269 
Finland 64 
France 661 
Italy 53 
Japan 11799 
Korea 194 
Sweden 514 
United Kingdom 691 
United States of America 3892 
Total 8294 


11. INTERNATIONAL ACTIVITIES 


AECB staff members participate regularly in 
activities of the International Atomic Energy Agency, 
the Nuclear Energy Agency of the Organization for 
Economic Cooperation and Development, and other 
international organizations concerned with the 
peaceful uses of nuclear energy. During the 
reporting period, AECB staff members took part in 
committees, working groups and technical meetings 
that dealt with a wide range of topics, which 
included: preparation and revision of safety codes 
and standards for nuclear facilities and for radiation 
protection in the nuclear industry; review of the 
international regulations for safe transport of 
radioactive materials; siting, design and operation of 
nuclear facilities; uranium mining, refining and 
processing; management of radioactive waste; 
international nuclear safeguards; and the physical 
protection of nuclear facilities. 


AECB staff, in association with the Orientation 
Centre, provided advice on regulatory aspects of 
nuclear power safety to several countries including 
Korea, Romania, Egypt, Indonesia and China, and 
also assisted in the training of representatives of the 
Korean and Turkish regulatory agencies. 


The AECB also maintains contacts with nuclear 
regulatory and research agencies in several other 
countries on matters of common concern. 


12. NUCLEAR LIABILITY ACT 


The AECB is responsible for the administration of 
the Nuclear Liability Act, designating nuclear 
installations and, with the approval of Treasury 
Board, prescribing the amount of basic insurance to 
be maintained by the operator of each nuclear 
installation. Annex XIV indicates the amounts of 
basic insurance prescribed for each designated 
installation. 


The Interdepartmental Working Group reviewing the 
Nuclear Liability Act has received and has completed 
its review of the comments resulting from the public 
consultation on Consultative Document G=7/8), 
"Discussion Paper - Review of the Nuclear Liability 
Act". At the end of the reporting period, the 
Interdepartmental Working Group was finalizing both 
its report to the President of the AECB and its 
response to public consultation comments received. 


13. COMMUNICATIONS WITH THE PUBLIC 


Information services are provided by the AECB's 
Office of Public Information which responds to 
enquiries from the public, issues news releases and 
information bulletins, and distributes other 
regulatory information. 


In addition, members of AECB staff make 
presentations before public meetings, commissions 
and government committees on matters related to 
their expertise and responsibility. 


The AECB operates a public documents room at its 
head office in Ottawa where licences and other 
documents relating to the AECB's regulatory 
activities are available for viewing by the public. 
This includes copies of minutes of Board meetings, 
with supporting documentation. 


The AECB issues a regulatory agenda which forms 
part of the Federal Government Regulatory Agenda 


published twice yearly as a special supplement to the 
Canada Gazette. This document, which is consistent 
with regulatory reform initiatives, provides the 
public with information concerning the dates of 
future Board meetings and licence renewals, and 
major regulatory actions requiring decisions in the 
year ahead. The intent of this document is to 
encourage public awareness, and to facilitate 
participation by interest groups and individual 
members of the public, in the business of the AECB. 


A catalogue of publications with quarterly 
supplements is available to the public. Anyone may 
have their name placed on the mailing list for these 
documents, as well as for news releases, consultative 
documents, the Regulatory Agenda, the Annual 
Report and Board minutes (microfiche only). 


During the reporting period, nine news releases 
were issued, 30 AECB papers were published and an 
average of 410 copies of publications per month were 
sent out as a result of oral or written requests. 


As well, 27 formal requests for information under the 
Access to Information Act and one request under the 
Privacy Act were handled by the AECB Access to 
Information and Privacy Coordinator. 


14. ADMINISTRATION 


The Planning and Administration Branch continued to 
provide services in the areas of corporate 
management and resources co-management. 
Corporate management services included: operational 
and resource planning and coordination, policy 
development, internal audit and program evaluation, 
development of corporate documentation, emergency 
planning coordination for nuclear facilities and the 
maintenance of regulatory records. 


The Branch was restructured to strengthen the 
corporate resources co-management function. In this 
area, services were provided for human, financial, 
information and physical resources. As well, 
services were offered in the areas of accommodation, 
procurement and travel. 


Additionally, the Branch is responsible for 
administration of the Nuclear Liability Act as well as 
compliance with the provisions of the Access to 
Information and Privacy Acts. 


Highlights for the reporting period include: 
completion of the microcomputer network for 
communications and information management between 
head office and 11 external offices, production of an 
updated human resources policy and procedures 
manual, implementation of downsizing and financial 
restraint policies, coordination of the comprehensive 
audit conducted by the Office of the Auditor General 
and initiation of the development for a regulatory 
effectiveness measurement system. 


15. OFFICIAL LANGUAGES PLAN 


The AECB's Official Languages Plan relating to its 
activities and resource utilization is submitted 
annually to Treasury Board. Copies of the report 
are available on request. Furthermore, the AECB 
program is periodically audited by the Commissioner 
of Official Languages and reported as appropriate in 
his Annual Report. 


16. FINANCIAL STATEMENT 


The audited financial statement for the fiscal year 
ending March 31, 1986, is shown in Annex XV. 
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the Board's’ regulatory role. It particularly 
acknowledges the valued advice obtained through the 
participation of experts from industry, academia and 
research institutions in the work of its Advisory 
Committees and other, ad hoc, committees. 


NOISIAIG 
ALIMNDV4 HOUV3IS3H ONY 


NOISIAIG INV 1d NOISIAIG S3IHO1VHO8Vv7 
H31VM AAV3H ONV 13nd GNV S391AH3S JONVIIdWOO 


ce 


NONV91411H39 HO1VH340 
Zt 


NOILO3S So ag Ae Se not NOISIAIG NOISIAIQ NOLVLHO4SNVEL 


SaHVN931VS GNV AL34VS ONY $103443 HL1VIH ANY DNINNY 1d LNAW3DVNVW 31SVM ONV S3dOLOSIOIGVY 
ze LE iz 


NOISIAIG 
JONVYENSSV ALNVNO 
ONV SLNSNOdWOO 


8 NOISIAIQ 
HO19V3H H3MOd 


NOISIAIG NOISIAIG NOISIAIG NOISIAIG 


V NOISIAIG 
HO19V3H H3MOd 


NOISIAIG 


NOI19310Hd NOILVIGVY NOLLVHLSININGY 3NIW WNINVEN ALIHN93S GNV SAHVN931VS NOLLWNIVAS A131VS 


0€ 02 


ALIHN93S 1V9ISAHd GNV 
Sauvn931vS 40 3911410 


61 


HONVHE HONVYE NOILVHLSININGV 
H94V3S34 AHO1V1N934 GNV ONINNV'Id 


9% 


NOI1V1N934 


NOIV1N93H 
S1VIHALVN GNV 37949 
Jana 40 31VH0193HIQ HO19V34 10 31VH0193H1Q 


gt 43 


= 10 


¥391d40 
NOSIVIT 1VOIGAW 


1VIHV13H93S auvO8 3H1 OL NOILLVWHOSNI 
33LLINWO9 AHOSIAGY AUV13H93S 9118Nd 40 391110 


H3SIAQV 
S39VNONV 1 1VI91440 


3H1N39 NOILVLN3IHO 1VIHV13H93S 


LINN 


S391A43S 1V931 


A134VS HV319NN 
NO 33LLINWO9 AHOSIAGY 


€ 
NOI19310Hd 1V9190101QVH 1N3GIS34d ‘ 
NO 22LLINNO9 AHOSIAGV 


aHvOg 10H1LNO9 
AOU3N3 9INO1V 


9861 TE HOUVN 
ŒAVOAI IOUHLNOD XO'HANA OINOLV 
LAIVHO NOILVZINVOHO 


I XIANNV 


ee A 


ANNEX II 


ORGANIZATION OF THE AECB 
(March 31, 1986) 


PRESIDENT AND CHIEF: EXECUTIVEIOFSICE RAR RE seer oO ey ee 
ADVISORY COMMITTEE ON RADIOLOGICAL PROTECTION ...... Chairman: 
ADVISORY COMMITTEE ON NUCLEAR. SAFETY..,..,.,....,..... Chairman: 
ORIENT ASLIONVCEN TRE: ay sx 50 ce «Senet Nue as ee ees He hak Director: 
LEGAL OER VICES UNIT eee corne abi. ais Senior Legal Adviser 
OFFICIAL*LANGUAGES ADVISER... sss pot oineele AN Se Pn nee DD et eae 
MEDICALTLIAISON IOFFICE Ri cy vara ier see ae rame meet Ne nee 
SECKEUA RI A Uathatetsts cus sou abstr Sees bs SCG mores ir da the on Director 
DECPCLAY NEO Gt Ne mB OSI! "ir pias s sles un De SE à à do Osis ls enews 
OfficesorePublicsinformation’ 2.6. «sams seni weet ST EU eee es re Chief 
AGVIEOLY COMMITIOO SCCPATATIAL AR NRA pa nee cos) ts Manager 
DIRECTORATE OF REACTOR REGULATION .............. Director General: 
Datei Ven VAIMATION DIVISION crys ae ae a sb oe Oe re ee os Cae e ces sen en Manager: 
Components and Quality Assurance Division ...,......,.........,. Manager: 
POMETERONCIONEDIVISION TA 0e cop staal eles ane ein are VE i os Manager: 
POW re Rh CACLORS DIVISION bu. es eus ses nee crete ea Ne ee Manager 
Operator Certification and Research Facility Division............. Manager 


DIRECTORATE OF FUEL CYCLE AND 


MATERIA DSRREGUGA TION cise oa ae ts Dont. panies Director General: 
Office of Safeguards’ and Physical /Secupitv..,. 5... es secs ces Head: 
Paterusrdsvandwoecuritys Divisione a.n0.c on mais nie ove reel. « oon os Manager: 
Radioisotopes and Transportation Division....,.,..,............... Manager: 
Compliance Services and Laboratories Division ................0.. Manager: 
Pani Me MINee DIVISION ES ar seen Ne are Ses da 0 Ne ee ene Manager : 
WastezVanarements Divisions anses dar remet Manager : 
Fueband HeavveWater Plant Division Re nine mio Ve nn Manager : 
PLANNING AND ADMINISTRATION BRANCH 20... sec... Director: 
ROMNNIStPAtiOns DIVISION ©... s% 54's crs os ee US ss ul teinte ces Manager: 
Fianninveands Coordinationg sections... eth anes an siictitd eres eels sis ears Chief: 
REGULATORY RESFARCHPBRANCHE ER ane a, OIC Director: 
RodlationaProtection: DIVISION RL ce ees ck oka cee Manager: 
Health Effects and Regulatory Documents Section ................... Chief: 
Pale. ye ANCwearoeiards SECTIONS sein « bionivii ooo hese cae kk Chief: 
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Cy 


Jennekens* 


. Butler 
. Duckworth 


Oo nos = 


. Boyd 


Barker 
. Hamel 
. Mohanna 


. Hamel* 

. Hamel 
.M. Spence 
. Boyd 


Out 


. Domaratzki* 

.D. Harvie 

.J. Molloy 

. Domaratzki (Acting) 
P. Marchildon 

. Davediuk 


Smythe* 
Duncan 
Sinden 
Knight 
Henry 
. Dory 
Jack 
Didyk 


. Blackburn* 
Waddington 
Trudel (Acting) 


W. Beare* 
W. Beare (Acting) 
. Stocker 
.R. Coady 


The numbers in this list refer to the organizational elements on the Organization Chart. (ANNEX I) 


* Member of the Executive Committee 


ANNEX III 


ADVISORY COMMITTEE MEMBERS 
(1985-86) 


ADVISORY COMMITTEE ON RADIOLOGICAL PROTECTION 


Dr. G.C. Butler (Chairman) Former Director (retired) 
Biological Science Laboratories 
National Research Council of Canada 
Ottawa, Ontario 


Dr. T.W. Anderson Professor and Head, Department of Health Care and Epidemiology 
University of British Columbia 
Vancouver, British Columbia 


Dr. A. Arsenault Coordonnateur, Equipe de soutien à la recherche 
Institut de recherche en santé et en sécurité au 
travail du Québec 


Dr. P. Lachance Responsable, Programme de santé des travailleurs 
Centre hospitalier de l'Université Laval 
Québec, Québec 


Dr. B. Lentle Director, Department of Nuclear Medicine 
Cross Cancer Institute 
Edmonton, Alberta 


Dr. E.G. Létourneau Director, Radiation Protection Bureau 
Health and Welfare Canada 
Ottawa, Ontario 


Dr. A.M. Marko Director, Division of Health Sciences 
Atomic Energy of Canada Research Company 
Chalk River, Ontario 


Dr. E. Mastromatteo Director, Occupational Health 
Inco Ltd. 
Toronto, Ontario 


Dr. J. Muller Former Head (retired) 
Special Studies and Services Branch 
Ontario Ministry of Labour 
Toronto, Ontario 


Dr. J. B. Sutherland Professor and Head 
Department of Radiology 
Health Sciences Centre 
Winnipeg, Manitoba 


Mr. R. Wilson Director, Health and Safety Division 
Ontario Hydro 
Toronto, Ontario 


Secretariat 

Mr. F.C. Boyd Atomic Energy Control Board 
Dr. M.R. Avadhanula Atomic Energy Control Board 
Mr. W.R. Bush Atomic Energy Control Board 


Sub-Committee on Risk Estimates 
Dr. J. Muller (Chairman) 
Dr. T.W. Anderson Professor and Head, Department of Health Care and Epidemiology 


University of British Columbia 
Vancouver, British Columbia 


Dr. 


- iW.) Gibbs 


GB Hill 


. A.B. Miller 


. D.K. Myers 


Dr. H.B. Newcombe 
Secretary 

Dr. M.R. Avadhanula 
Mr. W.R. Bush 
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ANNEX III (Cont'd) 


Director, Health and Safety Affairs 
Celanese Canada Inc. 
Montréal, Québec 


Director, Department of Epidemiology 
Alberta Cancer Board 
Edmonton, Alberta 


Director, Epidemiology Unit 
National Cancer Institute of Canada 
Toronto, Ontario 


Head, Radiation and Biology Branch 
Atomic Energy of Canada Research Company 
Chalk River, Ontario 


Former Head (retired) 
Populations Research Branch 


Atomic Energy of Canada Research Company 
Chalk River, Ontario 


Atomic Energy Control Board 


Atomic Energy Control Board 


ADVISORY COMMITTEE ON NUCLEAR SAFETY 


Dr. 


H.E. Duckworth (Chairman) 


. R.E. Jervis (Vice-chairman) 


. A. Biron 


. W.H. Gauvin 


. N.C. Lind 


. O.R. Lundell 


. K.J. McCallum 


. A. Pearson 


President Emeritus 
University of Winnipeg 
Winnipeg, Manitoba 


Professor, Nuclear and Radiochemistry, 
and Chairman, Research Board 
University of Toronto 

Toronto, Ontario 


Visiting Research Officer 

Natural Sciences and Engineering 
Research Council of Canada 
Ottawa, Ontario 


President 
William H. Gauvin Technologies Inc. 
Beaconsfield, Québec 


Professor, Civil Engineering 
University of Waterloo 
Waterloo, Ontario 


Professor, Chemical Engineering 
York University 
Downsview, Ontario 


Dean Emeritus of Graduate Studies 
University of Saskatchewan 
Saskatoon, Saskatchewan 


Former Director (retired) 

Electronics, Instrumentation and Control Division 
Atomic Energy of Canada Research Company 
Chalk River, Ontario 


Dr. J.T. Rogers 


Mr. W.M. Walker 


Dr. G.C. Butler (ex officio) 
Secretariat 
Mr. F.C. Boyd 


Mr. R.J. Atchison 


ANNEX III (Cont'd) 


Professor, Mechanical Engineering 

Department of Mechanical and Aeronautical Engineering 
Carleton University 

Ottawa, Ontario 


Vice President, Engineering 
British Columbia Hydro and Power Authority 
Vancouver, British Columbia 


Chairman, Advisory Committee on Radiological Protection 


Atomic Energy Control Board 


Atomic Energy Control Board 


as bse 


ANNEX IV 


ADVISORY COMMITTEE REPORTS 


ADVISORY COMMITTEE ON RADIOLOGICAL PROTECTION 


ACRP-1 


ACRP-2 


ACRP-3 


ACRP-5 


ACRP-6 


Risk Estimates for Exposure to Alpha Emitters 


Risk of Low-LET Radiation as Given in BEIR-III and Previous 
Reports 


Recommendations on Criteria for the Protection of the Public 
in the Event of a Nuclear Emergency 


Assessment for Medico-Legal Purposes of the Contribution of 
Occupational or Other Defined Exposure to Ionizing Radiation 
as Causative Agent in Individuals Suffering from or Having 
Died of Cancer 


Harm to Offspring of Women of Childbearing Age Employed in 
the Nuclear Industry 


ADVISORY COMMITTEE ON NUCLEAR SAFETY 


Note: 


ACNS-1 


ACNS-2 


ACNS-3 


ACNS-4 


ACNS-5 


ACNS-7 


Recommendation on AECB Draft Licensing Guides Nos. 40, 41, 
42. 


A Proposed Statement on Safety Objectives for Nuclear 
Activities in Canada 


A Report on the Use of Programmable Digital Computers in 
the Shutdown System of the Darlington G.S. 


Recommended General Safety Requirements for Nuclear Power 
Plants 


Emergency Core Cooling Systems in CANDU Nuclear Power 
Plants 


Report on AECB Consultative Document C-70 "The Use of 
Fault Trees in Licensing Submissions" 


Reports are available from the Office of Public Information. 


ANNEX V 
MEDICAL ADVISERS 
(1985-86) 
MEDICAL ADVISERS NOMINATING BODY 
Dr. J.R. Martin Newfoundland & Labrador Department of Health 
Dr. D. Dryer Prince Edward Island Department of Health 
Dr. J.A. Aquino Nova Scotia Department of Health 
Dr. A.J. Davies New Brunswick Department of Health 
Dr. G.D. Smith 
Dr. P. Lajoie Ministère des Affaires sociales, Québec 
Dr. Y. Méthot 
Dr. M. Vézina 
Dr. M.H. Finkelstein Ontario Ministry of Labour 
Dr. J. Muller 
Dr. P. Warner Manitoba Department of the Environment and Workplace Safety 
and Health 
Dr Grocott Saskatchewan Department of Health 
Dr. J. Kalnas Alberta Workers' Health, Safety and Compensation 
Dr. G. Jamieson 
Dr. J.H. Smith British Columbia Ministry of Health 
Drew. ET Galbraith 
Dr. E.G. Létourneau Department of National Health and Welfare 
*Dr. H.V. Farrell 
*Dr. S.S. Mohanna 
Col. W.A. Clay Department of National Defence 
Dr. D.W.S. Evans Atomic Energy of Canada Research Company Limited 
Dr. R.J. Hawkins 
Dr. A.M. Marko 
Dr. J.L. Weeks 


* AECB Medical Liaison Officer 
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ANNEX VII 


POWER REACTOR LICENCES 
(March 31, 1986) 


CURRENT LICENCE 


NUMBER EXPIRY DATE 


1962 ROL 11/85 1987.09.30 
1971 ROL 4/84 1986.07.31 
1976 ROL 5/84 1986.09.30 
1982 ROL 6/84 09.30 

(Units 5, 6, 

7) 

ROL 4/86 1986.09.30 

(Unit 8) 
1982 PER 8/85 1987.06.30 
1982 ROL 10/85 1987.06.30 

08.31 


ROL 7/85 


TYPE AND 
NUMBER OF 
UNITS/CAPACITY 


FACILITY AND LOCATION 
(Licensee) 


START-UP 


CANDU-PHW 
25 MW(e) 


NPD Generating Station 
Rolphton, Ontario 
(Ontario Hydro & AECL) 


CANDU-PHW 
4 x 500 MW(e) 


Pickering Generating Station 'A' 
Pickering, Ontario 
(Ontario Hydro) 


CANDU-PHW 
4 x 750 MW(e) 


Bruce Generating Station 'A' 
Tiverton, Ontario 
(Ontario Hydro) 


CANDU-PHW 
4 x 500 MW(e) 


Pickering Generating Station 'B' 
Pickering, Ontario 
(Ontario Hydro) 


CANDU-PHW 
600 MW(e) 


Gentilly 2 Nuclear Power Station 
Gentilly, Québec 
(Hydro-Québec) 


CANDU-PHW 
600 MW(e) 


Point Lepreau Generating Station 
Point Lepreau, New Brunswick 
(NBEPC) 


Bruce Generating Station 'B' CANDU-PHW 


Tiverton, Ontario 3 x 840 MW(e) (Units 5, 6) 
(Ontario Hydro) ROL 1/86 1986.08.31 
(Unit 7) 


.CANDU-PHW 
1 x 840 MW(e) 
(under construction) 


RCL 2/75 
(Unit 8) 
Amendment 1 


Bruce Generating Station 'B' 
Tiverton, Ontario 
(Ontario Hydro) 


CANDU-PHW 
4 x 850 MW(e) 
(under construction) 


Darlington Generating Station ‘A! RCL 1/81 
Bowmanville, Ontario 


(Ontario Hydro) 


ANNEX VII (Cont'd) 


CURRENT LICENCE 
TYPE AND 


FACILITY AND LOCATION NUMBER OF START-UP 
(Licensee) UNITS/CAPACITY NUMBER EXPIRY DATE 


Douglas Point Generating Station CANDU-PHW PL 9/84 1986.11.30 

Tiverton, Ontario 200 MW(e) Amendment 1 

(Ontario Hydro & AECL) (decommissioning) 

Gentilly 1 Nuclear Power Station CANDU-BLW PP 3/84 1986.06.30. 

Gentilly, Québec 250 MW(e) Amendment 1 
(decommissioning) 


PER ~- Permis d'exploitation de réacteur (Reactor Operating Licence) 
PI - Possession Licence 

PP - Permis de possession (Possession Licence) 

RCL ~- Reactor Construction Licence 

ROL ~- Reactor Operating Licence 


AECL - Atomic Energy of Canada Limited 

BLW - Boiling Light Water 

MW(e) - Megawatt (nominal electrical power output) 
NBEPC - New Brunswick Electric Power Commission 
PHW  - Pressurized Heavy Water 


= Dey 


ANNEX VIII 


RESEARCH REACTOR LICENCES 
(March 31, 1986) 


CURRENT LICENCE 
START-UP 
NUMBER EXPIRY DATE 


1958 ROL 3/85 1990.03.31 
ROL 6/85 | 1988.06.30 
Subcritical 1974 PER 2/85 1990.03.31 
Assembly 
SLOWPOKE II 1976 ROL 2/83 1986.06.30 
20 kW(t) 
1976 ROL 3/83 1986.06.30 
1976 ROL 4/85 1988.06.30 
LOT ROL 2/86 1989.01.31 
1981 ROL 3/86 1989.01.31 


1984 ROL 1/85 1988.01.31 
1985 ROL 5/85 1986.07.31 


PER - Permis d'exploitation de réacteur (Reactor Operating Licence) 
ROL ~- Reactor Operating Licence 


LICENSEE AND LOCATION TYPE AND 


CAPACITY 


Subcritical 
Assembly 


University of Toronto 
Toronto, Ontario 


McMaster University 
Hamilton, Ontario 


Swimming Pool 
5 MW(t) 


Ecole polytechnique 
Montréal, Québec 


University of Toronto 
Toronto, Ontario 


SLOWPOKE II 
20 kW(t) 


Ecole polytechnique 
Montréal, Québec 


SLOWPOKE II 
20 kW(t) 


Dalhousie University 
Halifax, Nova Scotia 


SLOWPOKE II 
20 kW(t) 


University of Alberta 
Edmonton, Alberta 


SLOWPOKE II 
20 kW(t) 


Saskatchewan Research Council 
Saskatoon, Saskatchewan 


SLOWPOKE II 
20 kW(t) 


Atomic Energy of Canada Ltd. 
Radiochemical Company 
Kanata, Ontario 


SLOWPOKE II 
20 KW(t) 


Royal Military College of 
Canada 
Kingston, Ontario 


kW(t) - Kilowatt (thermal power) 
MW(t) - Megawatt (thermal power) 
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ANNEX IX 


URANIUM MINE/MILL FACILITY LICENCES 
(March 31, 1986) 


CURRENT LICENCE 


EXPIRY DATE 


MFOL-143-1 1987.04.30 
3,200,000 kg/a MFOL-146-0 19871231 
uranium 


FACILITY AND LOCATION 
(Licensee) 


CAPACITY 


NUMBER 


Cluff Lake, Phase II 
Saskatchewan 
(Amok Ltd.) 


1,000,000 kg/a 
uranium 


Collins Bay B-Zone 
Eldor Mines, Saskatchewan 
(Eldorado Resources Ltd.) 


Denison Mines 10,900 t/d MFOL-112-6 1987.09.30 
Elliot Lake, Ontario mill feed 
(Denison Mines Ltd.) 4,000 t/a acid 

raffinate 

900 t/a limed 

raffinate 


5,700,000 kg/a 
uranium 


Key Lake 
Saskatchewan 
(Key Lake Mining Corp.) 


MFOL-137-1 UY) A Sl 
3,000 t/d MFOL-120-3 1987.10.30 
mill feed 
6,350 t/a MFOL-108-5 1986.10.31 
mill feed 
5,000 t/a acid 
raffinate 
6,000 t/d MFOL-136-1 1986.10.30 
mill feed 
3,800 t/d MFOL-135-1 1988.09.30 
ore 


UEP-141-0 TOS Grebe ol 
Ore removal ORP-149-0 1987.09.30 


Ore removal ORP-133-1 1988.01.15 


Panel Mine 
Elliot Lake, Ontario 
(Rio Algom Ltd.) 


Quirke Mine 
Elliot Lake, Ontario 
(Rio Algom Ltd.) 


Stanleigh Mine 
Elliot Lake, Ontario 
(Rio Algom Ltd.) 


Stanrock Mine 
Elliot Lake, Ontario 
(Denison Mines Ltd.) 


Underground 
exploration 


McClean Uranium Project 
Saskatchewan 

(Canadian Occidental 
Petroleum Ltd.) 


Cigar Lake Lands 
Saskatchewan 
(Cigar Lake Mining Corp.) 


Dawn Lake 
Saskatchewan 

(Saskatchewan Mining 
Development Corp.) 
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ANNEX IX (Cont'd) 


CURRENT LICENCE 
CAPACITY 
NUMBER EXPIRY DATE 
a er 
is en 
ee = 


FACILITY AND LOCATION 
(Licensee) 


Kitts-Michelin Facility 
Labrador 
(Cassiar Mining Corp.) 


Midwest Lake 
Saskatchewan 
(Canada Wide Mines Ltd.) 


Project Wolly 
Saskatchewan 
(Minatco Ltd.) 


Studer Project Ore removal ORP-147-0 1987.04.30 
Saskatchewan 
(Saskatchewan Mining 
Development Corp.) 
de ne 
Agnew Lake Mine Decommissioning DCOA-132-0 
Espanola, Ontario and close-out 
(Agnew Lake Mines Ltd.) 

. LS) 
Dubyna Mine Decommissioning DA-142-0 
Uranium City, Saskatchewan 
(Eldorado Resources Ltd.) 

DA-139-0 


Waterbury Project 
Saskatchewan 
(Cogema Canada Ltd.) 


Beaverlodge Mining Operations 
Beaverlodge, Saskatchewan 
(Eldorado Resources Ltd.) 


Decommissioning 


Madawaska Mine 
Bancroft, Ontario 
(Madawaska Mines Ltd.) 


Decommissioning 


DA - Decommissioning Approval 

DCOA - Decommissioning and Close-out Approval 
MFOL - Mine Facility Operating Licence 

ORP - Ore Removal Permit 

UEP - Underground Exploration Permit 

kg/a - Kilogram per year 

t/a - Tonne per year 


t/d - Tonne per day 


ANNEX X 


REFINING AND FUEL FABRICATION LICENCES 
(March 31, 1986) 


CAPACITY 
(tonnes/year 
of uranium) 


CURRENT LICENCE 
NUMBER EXPIRY DATE 


FFOL-201-5 1986.05.31 
FFOL-202-6 1986.05.31 


FFOL-208-7 1987.02.28 
FFOL-209-4 1986.05.31 
FFOL-218-1 1986.12.31 
Amendment 1 
FFOL-220-1 1986.11.30 
FFOL-206-6 1987.11.30 
FFOL-204-4 1986.05.31 


LICENSEE AND LOCATION 


Canadian General Electric Co. Ltd. 
Peterborough, Ontario 


650 (fuel bundles) 


Canadian General Electric Co. Ltd. 
Toronto, Ontario 


700 (fuel pellets) 


Combustion Engineering - 
Superheater Ltd. 
Moncton, New Brunswick 


250 (fuel pellets 
and bundles) 


70 as uranium 
oxide compounds 


Earth Sciences Extraction Co. 
Calgary, Alberta 


Eldorado Resources Ltd. 
Blind River, Ontario 


18,000 as UO 


3 


Eldorado Resources Ltd. 
Port Hope, Ontario 


Westinghouse Canada Inc. 
Port Hope, Ontario 


900 (fuel pellets 
and bundles) 


Westinghouse Canada Inc. 200 (fuel bundles) 


Varennes, Québec 


FFOL - Fuel Facility Operating Licence 


ADU - Ammonium di-uranate 
U - Uranium 

UF - Uranium hexafluoride 
UO - Uranium dioxide 


- Uranium trioxide 


Aie 


ANNEX XI 


HEAVY WATER PLANT LICENCES 
(March 31, 1986) 


CURRENT LICENCE 
NUMBER EXPIRY DATE 


'A' 800 HWPOL-405-4 1987.06.30 
'B' 800 
a — a 


FACILITY AND LOCATION 
(Licensee) 


CAPACITY 
(tonnes/year) 


Bruce Heavy Water Plant 'A' and 'B' 
Tiverton, Ontario 
(Ontario Hydro) 


Bruce Heavy Water Plant 'D' 
Tiverton, Ontario 
(Ontario Hydro) 


(mothballed) Amendment 1 


800 
(mothballed) 


ITWPCA-400-0 
Amendment 1 


LaPrade Heavy Water Plant 
Gentilly, Québec 
(Atomic Energy of Canada Ltd.) 


HWPCA- Heavy Water Plant Construction Approval 
HWPOL - Heavy Water Plant Operating Licence 


FACILITY AND LOCATION 
(Licensee) 


Radioactive Waste Storage Site 1, 
Bruce Nuclear Power Development, 
Tiverton, Ontario 

(Ontario Hydro) 


Radioactive Waste Operations 
Site 2, Bruce Nuclear Power 
Development, Tiverton, Ontario 
(Ontario Hydro) 


Gentilly Radicactive Waste 
Management Facility 

Gentilly, Québec 

(Hydro-Québec) 


(Atomic Energy of Canada Ltd.) 


Point Lepreau Radioactive Waste 
Management Facility 

Point Lepreau, New Brunswick 

(New Brunswick Electric Power 

Commission) 


Edmonton, Alberta 
(University of Alberta) 


Port Granby, Ontario 
(Eldorado Resources Ltd.) 


Suffield, Alberta 
(Dept. of National Defence) 


Toronto, Ontario 
(University of Toronto) 


Welcome, Ontario 
(Eldorado Resources Ltd.) 


ANNEX XII 


WASTE MANAGEMENT LICENCES 


(March 31, 1986) 


TREATMENT/ 
TYPE OF WASTE 


Storage of old solid 
wastes from Ontario 
nuclear generating 
stations (no new waste) 


Incineration, compaction 
of wastes from Ontario 
nuclear generating stations 


Storage of solid wastes 
from Quebec nuclear 
generating stations 


Storage of solid wastes 
from Point Lepreau 
Generating Station 


Incineration of low level 
combustible liquid wastes 
and storage of aqueous and 
solid wastes from the 


University and Edmonton area 


Storage of wastes from 
Eldorado Resources Ltd. 
refinery and chemical 
treatment of drainage and 
run-off water 


Storage of old solid wastes 
from military activities 


Storage and handling of 
wastes from the University 
and Toronto area 


Storage of old wastes from 
previous Eldorado Resources 
Ltd. Port Hope operations 
and chemical treatment of 
drainage and run-off water 


CURRENT LICENCE 
NUMBER EXPIRY DATE 


WFOL-320-5 1986.05.31 


WFOL-314-3 
and 
WFOL-323-2 


WFOL-319-3 


and 


WFOL-328-0 


WFOL-318-3 


WFOL-301-4 


WFOL-321-3 


WFOL-307-2 


WFOL-310-6 


WFOL-322-1 
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ANNEX XII (Cont'd) 


CURRENT LICENCE 
NUMBER EXPIRY DATE 


— a 
safe ee. 


FACILITY AND LOCATION 
(Licensee) 


TREATMENT / 
TYPE OF WASTE 


Radioactive Waste Storage Site 1, 
Bruce Nuclear Power Development, 
Tiverton, Ontario 

(Ontario Hydro) 


Construction of an 
in-ground storage 
container facility 


Edmonton, Alberta 
(University of Alberta) 


Construction of a 
waste water retention 
tank system 


WFCA - Waste Management Facility Construction Authorization 
WFOL - Waste Management Facility Operating Licence 


RESEARCH ORGANIZATION 
Nuclear Reactors 


University of Toronto 
Toronto, Ontario 


Acres Consulting Services 
Niagara Falls, Ontario 


Spar Aerospace Limited 
Ottawa, Ontario 


University of Toronto 
Toronto, Ontario 


Westinghouse Canada Inc. 
Hamilton, Ontario 


Techno Scientific Inc. 
Downsview, Ontario 


J.L. Sisk Associates Ltd. 
Fredericton, New Brunswick 


Swacer Inc. 
Outremont, Québec 


Human Factors North Inc. 
Toronto, Ontario 


Prior Data Sciences Ltd. 
Ottawa, Ontario 


Professional Loss 
Control Ltd. 
Fredericton, New Brunswick 


Concord Scientific Corp. 
Downsview, Ontario 


Concord Scientific Corp. 
Downsview, Ontario 


Serdula Systems Ltd. 
Deep River, Ontario 


Carleton University 
Ottawa, Ontario 


Acres Consulting 
Services Ltd. 
Niagara Falls, Ontario 


Heavy Water Production Plants 


National Defence 
Ralston, Alberta 
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ANNEX XIII 


RESEARCH CONTRACTS AND AGREEMENTS 


PROJECT 


**Crack and Fracture Behaviour in 
Tough Ductile Materials 


**Mode Shape and Frequency 
Identification for Seismic Analysis 


**Reliability of Microcircuits in 
Nuclear Power Plants 


The Permeability of Containment 
Concrete for CANDU Reactors 


The Degradation of Zirconium Alloys 
in Nuclear Reactors 


Flaw-Sizing Using Ultrasonic 
Techniques 


**Practices for the Upkeep of 
Overpressure Protection Devices 


**Fuel/Moderator Interaction after 
Pressure Tube Rupture 


**Review of Control Room Emergency 
Operating Procedures 


**Computer Software Quality Assurance 


Criteria for Identification and 
Evaluation of Fire Hazards 


Dose Calculations with Incomplete 
Meteorological Data 

Adequate Meteorological Monitoring 
Reactor Safety and Regulating 
Systems Simulation Program 


**Vibration Forcing Function on 
Primary Pumps: Data Analysis 


**Mode Shape and Frequency 
Identification for Seismic 
Analysis II 


Flammability and Detonability 
Limits of Hydrogen Sulphide 


EXPENDITURES 


DURING 1985-86* 


$25 ,000 


$24,000 


$12,000 


$27,000 


$32,000 


$ 4,000 


$25 ,000 


$32,000 


$47 ,000 


$ 6,000 


$36,000 


$ 5,000 


$ 2,000 


$10,000 


$12,000 


$54,000 


$55,000 


*Excluding Supply and Services Canada contract administration fees and review panel costs. 


**Contract started in fiscal year 1985-86. 


RESEARCE ORGANIZATION 


Monserco Ltd. 
Mississauga, Ontario 


Uranium Mines and Mills 


Senes Consultants Limited 
Willowdale, Ontario 


Atomic Energy of 
Canada Limited 
Chalk River, Ontario 


Chemical Engineering 
Research Consultants 
Toronto, Ontario 


Becquerel Laboratories Inc. 
Mississauga, Ontario 


DSMA Atcon Limited 
Toronto, Ontario 


IEC Beak Consultants Ltd. 
Mississauga, Ontario 


IEC Beak Consultants Ltd. 
Mississauga, Ontario 


Atomic Energy of 
Canada Limited 
Chalk River, Ontario 


Energy, Mines and 
Resources 
Elliot Lake, Ontario 


Other Fuel Cycle Facilities 


Université Laval 
Ste-Foy, Québec 


Research Foods (1976) Ltd. 
Downsview, Ontario 


MacLaren Plansearch Inc. 
Toronto, Ontario 


Ontario Hydro 
Toronto, Ontario 


Concord Scientific Corp. 
Downsview, Ontario 


Waste Management 


Atlantic Nuclear 
Services Ltd. 
Fredericton, New Brunswick 
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ANNEX XIII (Cont'd) 


PROJECT 


**Probabilistic Consequence Assessment 
of H,S Releases - Addendum and 
Summary 


**Electrostatic Purification of 
Uranium Mine Stope Atmospheres 


** Assessment of the Performance of 


Personal Radon Daughter Dosimeters 


**Analysis of Factors Affecting 
Aerosol Measurement in Mines 


**Feasibility Study of the Dissolution 
Rates of Uranium Ore Dust, Uranium 


Concentrates and Uranium Compounds 


in Simulated Lung Fluids 


Thoron Daughters in an Underground 


Mine Environment 


Derivation of Release Limits for a 
Typical Mining Facility 


An Assessment of the Environmental 


Impact of Uranium Mining in Northern 


Saskatchewan 
**Factors Influencing the Use of 


Respirators in Uranium Mines 


**Characterization of Long-Lived Dust 
at a Saskatchewan Mine-Mill Facility 


**Geological Evidence of Seismicity 
- Charlevoix 


Transfer Coefficients in the 
Feed/Poultry/Egg Pathway 


**Determination of Concentration 
Factors - Game Animals 


**Stress Measurements in Eastern 
Ontario - Phase II 


**Transfer of Radionuclides from Food 
to Human Milk - A Review 


**Radionuclide Content of Waste 
Packages - A Survey of Methods 


EXPENDITURES 
DURING 1985-86* 


$14,000 


$20,000 


$42,000 


$ 6,000 


$44,000 
$ 3,000 


$ 3,000 


$ 1,000 


$ 5,000 


$ 6,000 


$17,000 
$43 ,000 
$37,000 
$35,000 


$30,000 


$ 5,000 


RESEARCH ORGANIZATICN 


IEC Beak Consultants Ltd. 
Mississauga, Ontario 


Spectrum Engineering 
Corporation Limited 
Willowdale, Ontario 


Fracflow Consultants Inc. 
St. John's, Newfoundland 


Water and Earth Science 
Associates Ltd. 
Carp, Ontario 


GTC Geologic Testing 
Consultants Ltd. 
Ottawa, Ontario 


W&W Radiological & 
Environmental Consultant 
Services Inc. 

Willowdale, Ontario 


IEC Beak Consultants Ltd. 
Mississauga, Ontario 


RE/SPEC Ltd. 
Calgary, Alberta 


IEC Beak Consultants Ltd. 
Mississauga, Ontario 


Non-Fuel Cycle Applications 


Atomic Energy of 
Canada Limited 
Chalk River, Ontario 


Atomic Energy of 
Canada Limited 
Chalk River, Ontario 


IEC Beak Consultants Ltd. 
Mississauga, Ontario 


Alberta Research Council 
Edmonton, Alberta 


Friesen, Kaye & Associates 
Nepean, Ontario 


Monserco Limited 
Mississauga, Ontario 


Atomic Energy of 
Canada Limited 
Chalk River, Ontario 


Transportation 


fonserco Limited 
Mississauga, Ontario 
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ANNEX XIII (Cont'd) 


PROJECT 


The Cost of Decommissioning 
Uranium Mill Tailings 


Impact of Radiation on Containment 


in Deep Disposal Sites 


**An Evaluation of Information on 
Vertical Crustal Movements 


**Survey of Computer Codes for Flow 


and Contaminant Transport 


**A Review of Subsurface 
Hydrogeologic Conditions 


Doses Resulting from Intrusion 
into Uranium Tailings Areas 


Waste Management Implications of 
Concentrating Slimes 


Effects of Radiogenic Heat on 
Groundwater Flow 


**Movement of Radionuclides between 
Water and Sediments 


**To Develop a New Personal Neutron 


Dosimeter - Phase III 


Neutron Dosimetry for Oil-Well 
Logging Operations 


The Radiological Impact of Waste 
Disposal 


Mechanical Testing of Capsules Used 


in Radiography Cameras 


Development of a Canadian Gamma 
Radiography Training Manual 


**Comprehensive Evaluation of the 
Berthold LB1200 Survey Meter 


**Neutron Quality Factor 


**Verification of the Performance of 
Impact Limiting Fins: II 


EXPENDITURES 
DURING 1985-86* 


$ 6,000 


$25 ,000 


$20,000 


$ 5,000 


$43 ,000 


$ 1,000 


$ 6,000 


$27,000 


$ 1,000 


$50,000 


$ 2,000 


$ 6,000 


$60,000 


$ 8,000 


$11,000 


$15,000 


$34,000 


RESEARCH ORGANIZATION 
Health Physics 


University of Toronto 
Toronto, Ontario 


Radiation Protection Bureau 
Ottawa, Ontario 


MacLaren Plansearch Inc. 
Toronto, Ontario 


Statistics Canada 
Ottawa, Ontario 


University of Ottawa 
Ottawa, Ontario 


Statistics Canada 
Ottawa, Ontario 


Statistics Canada 
Ottawa, Ontario 


Statistics Canada 
Ottawa, Ontario 


Atomic Energy of 
Canada Limited 
Chalk River, Ontario 


Atomic Energy of 
Canada Limited 
Chalk River, Ontario 


Statistics Canada 
Ottawa, Ontario 


Statistics Canada 
Ottawa, Ontario 


University of British 
Columbia 
Vancouver, British Columbia 


The DPA Group Inc. 
Toronto, Ontario 


Ontario Ministry of Labour 
Toronto, Ontario 


Health & Welfare Canada 
Ottawa, Ontario 


Social Data Research Ltd. 
Hamilton, Ontario 


Alberta Cancer Board 
Edmonton, Alberta 


Monserco Limited 
Mississauga, Ontario 


ANNEX XIII (Cont'd) 


PROJECT 


Study of the Size Change of Inhaled 
Submicron Aerosols 


The Canadian National Dose Registry 
Study 


**Study of the Health Effects of Inhaled 
Radioactive Dust 


Ontario Miners Morbidity Follow-Up 
Feasibility Study 


**Epidemiological Study of Childhood 
Cancers due to Parental Irradiation 


Newfoundland Fluorspar Miners 
Mortality Study 


Ontario Miners 'Alive' Follow-Up 
Feasibility Study 


Ontario Miners SIN Evaluation Study 


Measurement of RBE for Tritium for 
Myeloid Leukemia 


**A Feasibility Study on the Identification 
and Determination of Exposure Levels of 
Non-Radiological Carcinogen Substances 
at Canadian Nuclear Facilities 


**Standardization of Individual Identifying 
Information for Health Record Keeping 
Methodology 


**Revision of Name Encoding Scheme 
(NYIIS) for Use by Canadian 
Epidemiological Studies 


Epidemiological Study of Childhood 
Genetic Disorders 


**Cost of Reducing Occupational Risk 
in Canadian Industries 


Ontario Miners Mortality Study 
- Phase II 


Epidemiology of Lung Cancer Mortality 
in Canadian Mining Communities 


**Study of the Distribution of Fatal 
Risk in "Safe" Industries 


Epidemiological Study of Thyroid 
Cancer from I-131 Exposure 


**In Vivo Measurements of Pb-210 in 
Newfoundland Fluorspar Miners: A 
Feasibility Study 


EXPENDITURES 


DURING 1985-86* 


$47,000 


$70,000 


$78,000 


$ 4,000 


$ 7,000 


$15,000 


$25 ,000 


$ 5,000 


$18,000 


$14,000 


$30,000 


$30,000 


$46,000 


$77,000 


$62,000 


$29,000 


$49,000 


$21,000 


$18 ,000 


ANNEX XIII (Cont'd) 


RESEARCH ORGANIZATION PROJECT 

Pasqua Hospital Doses to Technologists from Nuclear 
Regina, Saskatchewan Medicine Imaging Procedures 
Statistics Canada **Workshop on Computerized Record 
Ottawa, Ontario Linkage in Health Research 


Regulations & Regulatory Process Development 


Yarranton Holdings Ltd. **Methodologies for Evaluation of AECB 
Calgary, Alberta Regulatory Programs 

IEC Beak Consultants Ltd. ** A ECB's Process of Consultation with 
Mississauga, Ontario Employees of Its Licensees 

Canadian Institute for Uranium Mine Radiation Safety Course 


Radiation Safety 
Elliot Lake, Ontario 


EXPENDITURES 
DURING 1985-86* 


$ 8,000 


$ 7,000 


$38,000 


$36,000 


$64,000 
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ANNEX XIV 


NUCLEAR LIABILITY 
BASIC INSURANCE COVERAGE 
(March 31, 1986) 


$ 500,000 


Bruce 'A' Generating Station 


Bruce 'B' Generating Station 


Douglas Point Generating Station 


Gentilly 2 Nuclear Power Station 


NPD Generating Station 


Pickering 'A' and 'B' Generating Station 


Point Lepreau Nuclear Power Station 


University of Alberta SLOWPOKE Reactor 


Dalhousie University SLOWPOKE Reactor 


McMaster University Research Reactor 


Ecole polytechnique SLOWPOKE Reactor 


Saskatchewan Research Council 
SLOWPOKE Reactor 


University of Toronto SLOWPOKE Reactor 


Eldorado Resources Limited 
Port Hope Refinery 


Westinghouse Canada Inc. 
Port Hope Fuel Fabrication Plant 


ANNEX XV 


AUDITOR'S REPORT 


To the Atomic Energy Control Board 
and 
The Honourable Pat Carney, P.C., M.P., 
Minister responsible for the Atomic Energy Control Board 


I have examined the statement of operations of the Atomic Energy Control 
Board for the year ended March 31, 1986. My examination was made in accordance 
with generally accepted auditing standards, and accordingly included such tests and 
other procedures as I considered necessary in the circumstances. 


In my opinion, this financial statement presents fairly the results of the 
operations of the Atomic Energy Control Board for the year ended March 31, 1986 in 
accordance with the accounting policies set out in Note 2 to the financial statement 
applied on a basis consistent with that of the preceding year. 


Soy 
0 
D.L. Meyers, F.C.A. 
Deputy Auditor General 
for the Auditor General of Canada 


Ottawa, Canada 
May 29, 1986 
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ANNEX XV (Cont'd) 


ATOMIC ENERGY CONTROL BOARD 


Statement of Operations 
for the year ended March 31, 1986 


Expenditure (Schedule 1) 
Grants and contributions 
Safeguards support program 
Other 


Operations 
Salaries and employee benefits 
Professional and special services 
Accommodation 
Travel and relocation 
Communication 
Utilities, materials and supplies 
Furniture and equipment 
Repairs 
Equipment rentals 
Information 
Employee termination benefits 
Miscellaneous 


Administration 
Salaries and employee benefits 
Board members' expenses (Schedule 2) 
Professional and special services 
Travel 


Revenue (Schedule 1) 


Refunds of previous years' expenditure 105 , 936 36,876 
Recoveries of statutory employee benefits 18,529 19,390 
Services and service fees ST 8,110 
Fines and penalties 1,100 5,300 
Other il dl 
134,337 69,787 
Net cost of operations $ 22,156,539 SR 1768206 
Reconciliation to use of appropriations: 
Net cost of operations $-22,196,539 $ 22,176,206 
Add: Revenue 134,337 69,787 
Less: Services provided without charge by other 
Government departments 1,566,360 1279932037 
Use of appropriations (Note 4) $ 20,724,516 $ 20,452,956 


1986 1985 
$ 963,600 $ 363,011 
29,000 80,619 
592,600 443,630 
12,044,165 11,321,824 
3,919,931 4,898,866 
1,348,360 1,536,037 
1,002,944 934,358 
401,767 Bt Oral 
276,430 251,451 
257,911 221,453 
171,399 88,381 
148,269 132,763 
98,946 89,750 
56,753 35,137 
243 635 
19,687,118 19,888,626 
1581977135 1,694,054 
132,599 129,491 
46,829 T1, 985 
12,017 12,207 
2,011,158 1591350931 


22,290,876 


The accompanying notes and schedules are an integral part of this statement. 


Approved by: 


P.E Heat 


Secretary 


é . i” 


Senior Financial Officer 


22,245,993 


ANNEX XV (Cont'd) 
ATOMIC ENERGY CONTROL BOARD 
Notes to the Statement of Operations 
March 31, 1986 

1. Authority and objective 
The Atomic Energy Control Board (AECB) was established in 1946 by the Atomic Energy Control Act. 
It is a departmental corporation named in Schedule B to the Financial Administration Act and currently 
reports to Parliament through the Minister of Energy, Mines and Resources. 
The objective of the AECB is to control atomic energy in the interests of health and safety and 
national security. The AECB achieves this objective by providing through its atomic energy control 
program the control of the development, application and use of atomic energy in Canada and by 
participating on behalf of Canada in international measures of control. 
The AECB is also responsible for the administration of the Nuclear Liability Act, including the 
designation of nuclear installations, the prescription of basic insurance to be carried by the operators 
of such nuclear installations, and the provision of supplementary insurance coverage for each of these 
installations. The sum of the basic insurance and supplementary insurance totals $75 million for each 


designated installation (see Note 9). 


The AECB's grants and contributions, operating and administration expenditure is funded by a 
budgetary lapsing authority. Employee benefits are authorized by a statutory authority. 


2. Significant accounting policies 
The statement of operations has been prepared using the following accounting policies: 
a) Expenditure recognition 
All expenditure is recorded on the accrual basis, in accordance with the Government's PAYE 
accounting policy, with the exception of termination benefits and vacation pay which are recorded 
on the cash basis. 
b) Revenue recognition 
Revenue is recorded on the cash basis in accordance with the Government's accounting policies. 
c) Capital purchases 
Acquisitions of capital assets are charged to operating expenditure in the year of purchase. 


d) Services provided without charge 


Estimates of amounts for services provided without charge from Government departments are 
included in expenditure. 


e) Refunds of previous years' expenditure 


Refunds of previous years' expenditure are recorded as revenue when received and are not 
deducted from expenditure. 


f) Contributions to superannuation plan 
AECB employees participate in the superannuation plan administered by the Government of Canada 
and contribute equally with the AECB to the cost of the plan. Contributions by the AECB are 
charged to expenditure when disbursed. 


Be Changes in financial statement presentation 


The allocation of expenditure has been revised to reflect administration costs as well as operational 
costs. In the prior year, all administration costs were included as part of operational costs. 


=o 


ANNEX XV (Cont'd) 


4. Parliamentary appropriations 
1986 1985 
Department of Energy, Mines and Resources 
Vote 50 (Vote 45 in 1985) $ 21,817,000 $ 18,584,000 
Vote 50b (Vote 45b in 1985) 456,000 2,488,500 
(Vote 45c in 1985) = 456,000 
22,273,000 21,528,500 
lapsed 3,581,484 2,900,544 
18,691,516 1880279506 
Statutory contributions to employee benefit plans 2,033,000 1,825,000 
Use of appropriations $ 20,724,516 $ 20,452,956 
5. Liabilities 
At year end the amounts of liabilities are as follows: 
1986 1985 
a) Accounts payable 
Suppliers accounts $ 1,816,778 SD 136 1:069 
Contractors holdbacks 67,673 54,979 
1,884,451 1,592,548 
Salaries payable M2 RON We MOA 


$ °2,157,063 $ 1,804,672 


The costs represented by the accounts and salaries payable are reflected in the statement of 
operations. 


1986 1985 
b) Other liabilities 
Vacation pay $ 837,612 $ 102131 
Employee termination benefits 1,257,689 PONT 


$ 2,095,301 $ 1,860,303 


The costs associated with other liabilities are not included in the statement of operations. These costs 
are recognized only when paid (see Note 2). 


The vacation pay represents the amount of vacation pay credits outstanding at the end of the year. 


The employee termination benefits are calculated on the basis of one half week's pay for each complete 
year of continuous service to a maximum of 13 weeks' pay. 


6. Contingent liability 


At March 31, 1986, the AECB was defendant in lawsuits amounting to $14,450,000. The lawsuits are 
seeking damages for breach of statutory duties related to radioactively contaminated soil. Any 
settlement resulting from the resolution of these actions will be paid from the Consolidated Revenue 
Fund. 


le Restatement of prior year figures 


As a result of change in the Treasury Board's estimate for statutory employee benefits, the 1985 
expenditure for salaries and employee benefits as well as the total 1985 expenditure are $8,000 less 
than the figure reported in the 1985 audited financial statements. 


ANNEX XV (Cont'd) 
8. Related party transactions 


AECB administers a special program jointly with Atomic Energy of Canada Limited (AECL) for research 
and development in support of the safeguards program of the International Atomic Energy Agency. 
For 1986, AECL charged $1,220,000 (1985 - $1,785,000) to this program. 


On the statement of operations, expenditure is net of $217,168 and revenue includes $26,778 for 
services provided by the AECB's Orientation Centre to the Department of External Affairs and AECL. 
The total received in 1986 was $243,946 (1985 - $233,022). 


OF Nuclear Liability Reinsurance Account 


Under section 17 of the Nuclear Liability Act, all premiums paid by the operators of nuclear 
installations for supplementary insurance coverage are credited to a Nuclear Liability Reinsurance 
Account. The Account forms part of the Consolidated Revenue Fund. Any claims against the 
supplementary insurance coverage are payable out of the Consolidated Revenue Fund and charged to 
the Account. There have been no claims against or payments out of the Nuclear Liability Reinsurance 
Account since its creation. The balance of the Nuclear Liability Reinsurance Account as at March 31, 
1986 is $529,842 (1985 - $528,342). 


The supplementary insurance coverage provided by the Government of Canada under the Nuclear 
Liability Act, as at March 31, 1986 is $641,600,000 (1985 - $699,900,000). During the year the number 
of facilities requiring supplementary insurance coverage was reduced from 16 to 15. 
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ANNEX XV (Cont'd) 


ATOMIC ENERGY CONTROL BOARD 


Board Members' Expenses 
for the year ended March 31, 1986 


1986 
Salaries $ 96,202 
Employee benefits 18,083 
Travel 18,014 
Professional and special services 300 


$ 132,599 


SCHEDULE 2 


1985 


$ 88,591 
16,281 
18,941 


5,678 


$ 129,491 
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TABLEAU 1 


COMMISSION DE CONTROLE DE L'ENERGIE ATOMIQUE 


Coût net du fonctionnement selon l'activité 
pour l'exercice terminé le 31 mars 1986 


Total 
Réglementa- 
tion des 
Réglementa- installations 
Bureau du tion des de 
Président réacteurs combustibles Programme à Planification 
et et des et des Études l'appui des et 
Secrétariat accélérateurs matières normatives garanties administration 1986 1985 
Dépenses 
Subventions et 
contributions 6 500 $ = $ 22 500 $ = $ 563 600 $ = $ 592 600 $ 443 630 $ 
Fonctionnement 813 083 a 1100) 557 5 972 089 3 589) 325 15385) 263 2 12%. 801 19 687 118 19 888 626 
Administration 132 599 = = = = il Ge BEY 2 011 158 9er 
952 182 0098597 5 994 589 3989 325 1 948 863 4 606 360 22 290 876 $ 22 245 993 $ 
Recettes 
Remboursement de 
dépenses des 
exercices antérieurs 1 180 298 69 735 33 571 = il Gye 105 936 36 876 
Recouvrement d'avantages 
sociaux statutaires = = = = = 18 529 18 529 19 390 
Services et frais 
de service = = = = = Se Gd ST 8 110 
Amendes et sanctions 1 100 = = = = = 1 100 5 300 
Autre élément = = = 1 = = 1 Hi 
2 280 298 69 735 33 572 = 28 452 134 337 69 787 
Coût net du fonctionnement 949 902 $ 5 199 259 $ 5 924 854 $ 3 555 753 $ 1 948 863 $ 22 156 539 $ 22 176 206 $ 
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ANNEXE VI 


TEMPS DES EMPLOYES — ACTIVITES 
DE REGLEMENTATION 


(pourcentage du temps — années-personnes, A-P) 


ET SECURITE 
9,7% (17,1 A-P) 


7,5% (13,2 A-P) 


GARANTIES ‘3 SOUTIEN TECHNIQUE 


TRANSPORT ————> 
5,1% (9,0 A-P) 


RADIO-ISOTOPES ET 
SUBSTANCES PRESCRITES 


15,6% (27,7 A-P) 
RÉACTEURS 
<@— DE PUISSANCE 
39,7% (70,3 A-P) 
USINES 
D'EAU LOURDE —j> 
0,8% (1,5 A-P) 


EL 


RAFFINERIES ET USINES 
DE FABRICATION DE 


COMBUSTIBLES 


2,8% (5,0 A-P) 
, _ GESTION DES 
DECHETS RADIOACTIFS 
8,0% (14,4 A-P) 


MINES ET USINES 
DE CONCENTRATION 
D'URANIUM 
8,6% (15,3 A-P) 


RÉACTEURS DE RECHERCHE 
ET ACCÉLÉRATEURS 
2,2% (3,9 A-P) 


GARANTIES SPÉCIALES 
1,0% (3 A-P) 


RÉACTEURS DE PUISSANCE 
25,5% (70,3 A-P) 


PLANIFICATION ET 
ADMINISTRATION 3, 
DR A) RÉACTEURS DE 
RECHERCHE ET 
ACCÉLÉRATEURS 
1,4% (3,9 AP) 


SOUTIEN 
TECHNIQUE 
0,9% (2,6 A-P) 


RÉGLEMENTATION \ 
DES RÉACTEURS ET \ 
DES ACCÉLÉRATEURS \ 
: 27,8% (76,8 A-P) 

BUREAU DU PRÉSIDENT 
ET SECRÉTARIAT 
5,1% (14,1 A-P) 


RÉGLEMENTATION DES MATIÈRES 
NUCLÉAIRES ET DES RADIOELEMENTS 
36,4% (100,6 A-P) 


Be 


ÉTUDES NORMATIVES 
9,4% (25,8 A-P) 


SOUTIEN 
TECHNIQUE 
3,8% (10,6 A-P) 


USINES D'EAU LOURDE 
0,5% (1,5 A-P) 


TRANSPORT 


3,2% (9 A-P) 
RADIO-ISOTOPES ET RAFFINERIES ET USINES DE 
SUBSTANCES FABRICATION DE COMBUSTIBLES 


PRESCRITES 1,8% (5 A-P) 
10,1% (27,7 A-P) : 
GARANTIES ET SECURITE 
MINES ET USINES DE 6,3% (17,1 A-P) 
CONCENTRATION D'URANIUM 
5,5% (15,3 A-P) 


GESTION DES DECHETS 
5,2% (14,4 A-P) 


TEMPS DES EMPLOYES — TOTAL DES ACTIVITES 


(pourcentage du temps — années-personnes, A-P) 
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The President Président 
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K1P 5S9 K1P 5S9 
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INTRODUCTION 


This is the fortieth annual report of the Atomic Energy 
Control Board. The period covered by this report is the year 
ending March 31, 1987. 

The Atomic Energy Control Board (AECB) was estab- 
lished in 1946, by the Atomic Energy Control Act (AEC 
Act), (R.S.C. 1970 cA19). It is a departmental corporation 
(Schedule B) within the meaning and purpose of the Finan- 
cial Administration Act. The AECB controls the develop- 
ment, application and use of atomic energy in Canada, and 
participates on behalf of Canada in international measures 
of control. 

The AECB also is responsible for the administration of 
the Nuclear Liability Act, (R.S.C. 1970 c29 1st Supp) as 
amended, including the designation of nuclear installations 
and the prescription of basic insurance to be carried by the 
operators of such nuclear installations. 

The AECB reports to Parliament through a designated 
Minister, currently the Minister of Energy, Mines and Re- 
sources. 

During the reporting period, the AECB marked its forti- 
eth anniversary, having been constituted on October 12, 
1946. 


MODUS OPERANDI 


The AECB achieves control through a comprehensive 
licensing system that covers all aspects of nuclear facilities, 
and prescribed substances and equipment, to assure that such 
facilities, substances and equipment are utilized with proper 
consideration of health, safety and security. The licensing 
system is administered with the co-operation of other federal 
and provincial government departments in such areas as 
health, environment, transport and labour. This enables the 
concerns and responsibilities of these departments to be 
taken into account before licences are issued by the AECB, 
providing that there is no conflict with the provisions of 
the AEC Act and Atomic Energy Control Regulations 
(AEC Regulations). 

This control also extends to the import and export of 
prescribed substances and equipment, and it involves Cana- 
dian participation in the activities of the International 
Atomic Energy Agency (IAEA) and compliance with the 
requirements of the Treaty on the Non-Proliferation of 
Nuclear Weapons. The control covers both domestic and 
international security of nuclear materials and technology. 

The AEC Regulations require that any person or organ- 
ization wishing to produce, mine, refine, process, sell or 
use prescribed substances and devices, or equipment con- 


taining radioactive prescribed substances; export such sub- 
stances or items; or operate a nuclear facility for the produc- 
tion of deuterium oxide (heavy water) or nuclear energy in 
Canada, is required to obtain a licence from the AECB. Be- 
fore issuing a licence the AECB requires, from the person 
or organization, sufficient information to show that required 
health, safety and security standards will be met and main- 
tained, and that any wastes will be managed in a satisfactory 
manner. In order to exercise its regulatory role, the AECB 
defines standards that must be met, assesses potential li- 
censees' capabilities to meet and maintain them and, once a 
licence is issued, carries out compliance inspections to en- 
sure that its requirements are met at all times. 

The control of prescribed substances and items provides 
assurance that Canada's national policies and international 
commitments relating to the non-proliferation of nuclear 
weapons and other nuclear explosive devices are met. This 
is carried out by licence conditions, and by controlling the 
import and export of such substances and items in co-opera- 
tion with other federal government agencies, according to 
safeguards policies enunciated by the Canadian government 
in December, 1974, and December, 1976. International 
safeguards provisions of the Treaty on the Non-Proliferation 
of Nuclear Weapons are administered by the IAEA under 
safeguards agreements which provide for the inspection of 
nuclear facilities and material in Canada. 


ORGANIZATION 


The Atomic Energy Control Board consists of five 
members and is referred to as the Board. One of these mem- 
bers is appointed President and Chief Executive Officer of 
the AECB, and is the only full-time member. The Presi- 
dent of the National Research Council of Canada is an ex 
officio member of the Board. 


During the reporting period, the Board members were: 


Mr. J.H. Jennekens 

President and Chief Executive Officer 
Atomic Energy Control Board 
(appointed December 29, 1978) 


Dr. L. Kerwin 

President 

National Research Council of Canada 
Ottawa, Ontario 

(ex officio effective June 1, 1980) 


Miss S.O. Fedoruk ; 
Chancellor and Professor Emeritus 
University of Saskatchewan 
Saskatoon, Saskatchewan 

(first appointed May 1, 1973) 


Dr. R.J.A. Lévesque 
Vice-President (Research) 
University of Montréal 
Montréal, Quebec 
(appointed April 22, 1985) 


Dr. R.N. Farvolden 
Department of Earth Sciences 
University of Waterloo 
Waterloo, Ontario 

(appointed September 22, 1986) 


The Board met six times during the year. 


The AECB's staff organization, as shown in Annexes I 
and II and in the figure below, comprises the President's 
Office, the Secretariat, the Directorate of Reactor 
Regulation, the Directorate of Fuel Cycle and Materials 
Regulation, the Regulatory Research Branch, and the 
Planning and Administration Branch. 


JN 


President's Office & 


Secretariat 


Directorate of Reactor 
Regulation 


HN 


Regulatory Research 
Branch 


ES 


Directorate of Fuel Cycle 
& Materials Regulation 


JN 


Planning & Administration 
Branch 


Under the direction and management of the President, 
the AECB staff implements the policies of the Board and 
makes recommendations to the Board concerning the issu- 
ing of licences and other regulatory decisions that the Board 
is called upon to make. In certain areas, the Board has 
delegated the authority for action to senior officers of the 
AECB. 

The corporate management of the AECB is carried out 
by the Executive Committee, which consists of the Presi- 
dent and the senior officer of each of the five organizational 
units shown above. This Committee is responsible for 
corporate management and corporate policy development. 

The President, as chief executive officer of the 
AECB, supervises and directs the work of the organization. 


Atomic Energy Control Board 


A Legal Adviser, an Official Languages Adviser and a Medi- 
cal Liaison Officer report directly to the President. 

The Secretariat embraces the functions of the Secre- 
tary to the Board, the Office of Public Information and the 
Advisory Committee Secretariat. 

The Directorate of Reactor Regulation is re- 
sponsible for the regulation of power and research reactors 
and accelerators, and for examining the qualifications of 
reactor operators. It also encompasses safety evaluation and 
quality assurance functions. 

The Directorate of Fuel Cycle and Materials 
Regulation is responsible for the regulation of uranium 
mines and mills, refineries, and conversion plants; nuclear 
fuel fabrication plants; heavy water plants; radioactive waste 
management facilities; and the use of radioisotopes. Addi- 
tional responsibilities of this Directorate include regulating 
the transportation of radioactive materials, the AECB's ana- 
lytical laboratory facilities, compliance inspection services, 
and the implementation of domestic and international nu- 
clear materials safeguards programs. 

The Regulatory Research Branch is responsible 
for the initiation and management of projects in the mis- 
sion-oriented contracted research program that is designed to 
provide information for use in the AECB's regulatory func- 
tions. The AECB's role in the Safeguards Support Program 
is managed by this Branch. It is also responsible for the 
assessment of radiation hazards and radiation protection pro- 
grams for licensed activities, for the development of related 
standards and guidelines, and for the provision of radiation 
protection training for AECB staff. An additional responsi- 
bility is the production of regulatory documents for all as- 
pects of the AECB's regulatory activities. 

The Planning and Administration Branch pro- 
vides corporate management and administrative support 
services in the areas of finance, human resources and inform- 
ation management. The Branch also provides the corporate 
planning function, and co-ordinates development of policies 
as well as liaison with provincial, federal and international 
agencies. The Nuclear Liability Act is also administered 
by this Branch. 

The Board receives advice from two independent advi- 
sory committees, the Advisory Committee on Radio- 
logical Protection and the Advisory Committee on Nuclear 
Safety, whose members are entirely from outside the 
AECB. These Committees, the membership of which is 
shown in Annex III, advise and report to the Board through 
the President. They advise on generic issues only and are 
not involved with specific licensing actions. During the 
reporting period, the Committees met a total of 11 times, 
including one joint meeting with each other and the Board. 
In addition, there were a number of meetings of two stand- 
ing sub-committees and of working groups on specific 
topics. Reports from the Advisory Committees are listed 
in Annex IV. Technical secretariat services are provided by 
AECB staff. 
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The AECB also obtains advice on matters relating to 
the medical surveillance of atomic radiation workers from 
its Medical Advisers. These are senior medical officers who 
are nominated by the provinces, Atomic Energy of Canada 
Limited, the Departments of National Defence and National 
Health and Welfare, and who are appointed by the Board 
under the AEC Regulations for this purpose. The Medical 
Advisers that held appointment during the reporting period 
are listed in Annex V. 

The Orientation Centre is a separate group established 
to provide advice, orientation, training and assistance to 
regulatory agencies of foreign countries. Its budget is sepa- 
rate from that of the AECB. 

As of March 31, 1987, there were 264 persons on 
strength: 222 located in Ottawa, Ontario, 40 based at site 
and regional offices, and two seconded to overseas posts. 

The functional distribution of staff effort during the re- 
porting period is shown in Annex VI. 


REGULATORY 
REQUIREMENTS 


The basis for the AECB's regulatory control is stated in 
the Atomic Energy Control Regulations (AEC Regula- 
tions), C.R.C. 1978 c365, as amended in 1978 (SOR/78- 
58), 1979 (SOR/79-422), 1983 (SOR/83-459 and SOR/83- 
739), 1985 (SOR/85-335 and SOR/85-1039) and 1986 
(SOR/86-252). All persons or organizations operating 
nuclear facilities, or using or possessing prescribed sub- 
stances, must conform with the AEC Regulations, except 
where specifically exempted. 

The AEC Regulations prescribe in Schedule II the 
‘maximum permissible doses’ of ionizing radiation gener- 
ally, and also the 'maximum permissible exposures to radon 
daughters’. The limits specified are based on biological and 
scientific information, including advice collected and ana- 
lyzed over many years, and much weight is given to the re- 
commendations of international bodies, in particular the 
International Commission on Radiological Protection 
(ICRP), formed in 1928. The industry-averaged health risk 
resulting from the application of the dose limits is no 
greater than the average risk of fatal accidents in industries 
with high standards of safety. The AECB, however, as- 
sumes that there is no threshold below which there are no 
harmful effects, and subscribes to the principle that all 
doses should be kept ‘as low as reasonably achievable, 
social and economic factors being taken into account’. 

In addition to the AEC Regulations, the AECB issues 
Regulatory Guides and Regulatory Policy Statements, 
which further define the requirements and criteria that the 


AECB expects to be met for specific types of nuclear opera- 
tions. 

The AECB maintains regulatory control over the 
following types of nuclear facilities: 


- power and research reactors 

- uranium mines and mills 

- uranium refineries 

- fuel fabrication plants 

- heavy water plants 

- particle accelerators 

- radioactive waste management facilities 


It also controls the use, sale and possession of pre- 
scribed substances, radioisotopes and devices containing 
radioactive prescribed substances. It does this by issuing 
licences which contain conditions that must be met by the 
licensee to ensure that health, safety and security require- 
ments acceptable to the AECB will be met. 

The requirements for licensing vary from those for the 
operation of nuclear generating stations, through the less 
complicated facilities involved in earlier stages of fuel pro- 
duction, to the possession and use of small radioactive 
sources for use in medicine, industry and research. In all 
cases the aim is to ensure that all health, safety and security 
requirements have been recognized and met, in order to pro- 
tect both workers and public from exposure to radiation and 
from radioactive or toxic materials associated with the oper- 
ations. 

During the reporting period, further progress was made 
toward revising the AEC Regulations and developing new 
ones to reflect the current state of the nuclear industry, pub- 
lic concerns and scientific knowledge. Work progressed on 
the drafting of general amendments to the AEC Regulations 
and they were released as Consultative Document C-83 in 
April, 1986. A contract was issued to collect information 
for the Regulatory Impact Analysis Statement. 

All Regulatory Documents, prior to being issued for- 
mally, are made available to the public in draft form as 
‘Consultative Documents’. In addition, draft Regulatory 
Documents usually are referred to the two Advisory Com- 
mittees for review. 

The following Consultative Documents were issued for 
public comment during the reporting period: 


C-36 A Guide to the Licensing of Uranium 
and Thorium Mine and Mill Waste 
Management Systems 


C-83 Proposed General Amendments to the 
Atomic Energy Control Regulations 


C-89 Preparation of a Significant Event Report 
for a Uranium Processing or Uranium 
Handling Facility 


C-94 Default Values 

C-96 Input to the AECB Licensing Process from 
Unions and Worker Representatives 

C-100 The Determination of Effective Doses 
from the Intake of Tritiated Water 

C-104 Regulatory Objectives, Requirements 


and Guidelines for the Disposal of 
Radioactive Wastes 


and the following Regulatory Documents were issued: 


R-32 Preparation of a Monthly Compliance 
Report for a Heavy Water Plant 

R-33 Preparation of a Quarterly Compliance 
Report for a Heavy Water Plant 

R-35 Preparation of Change Orders for a 


Heavy Water Plant. 


REGULATION OF 
NUCLEAR FACILITIES 


By definition in the AEC Regulations, nuclear reactors, 
sub-critical nuclear reactors, particle accelerators, uranium 
and thorium mines and mills, plants for the separation, 
processing, reprocessing or fabrication of fissionable sub- 
stances, plants for the production of deuterium or deuterium 
compounds, and facilities for the disposal of prescribed sub- 
stances, are nuclear facilities and shall be operated in accord- 
ance with a licence issued by the AECB. 

Before the AECB issues a licence to operate a facility, 
the applicant must meet criteria established by the AECB 
for the siting, construction and operating stages. The 
AECB evaluates information that is provided to it by the 
applicant in support of the application, concerning the de- 
sign and the measures to be adopted, to ensure that the 
facility will be constructed and operated in accordance with 
acceptable levels of health, safety and security. 

Throughout the lifespan of the facility, the AECB mon- 
itors its operation to verify that the licensee complies with 
the AEC Regulations and the conditions of the licence. 

At the end of its useful lifespan, a facility must be de- 
commissioned in a manner that is acceptable to the AECB 
and, if required, the facility site must be restored to unres- 
tricted use or managed until the site no longer presents a 
hazard to health, safety or security. 
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NUCLEAR REACTORS 


The AECB licenses all nuclear reactors--those for the 
production of electrical power, research reactors and sub- 
critical assemblies. 

With the last Bruce 'B' unit having been brought on- 
line during the year, there were 19 power reactors with a 
licence to operate at the close of the reporting period: NPD, 
near Rolphton, Ontario; four Bruce 'A' reactors and four 
Bruce 'B' reactors, near Kincardine, Ontario; four Picker- 
ing 'A' and four Pickering 'B' reactors, near Toronto; one at 
Gentilly, near Trois-Rivières, Quebec; and one at Point 
Lepreau, near Saint John, New Brunswick. 

In addition, possession licences (authorizing possession 
of the shut-down reactors) were in effect for the Gentilly 1 
reactor, near Trois-Riviéres, Quebec, and the Douglas Point 
reactor, near Kincardine, Ontario. Both of these reactors had 
been completely defuelled and were in the early stages of 
decommissioning, with the Gentilly 1 facility being the 
more advanced of the two. 

During the reporting period, the AECB issued a new 
reactor operating licence for Unit 8 at the Bruce 'B' station, 
and renewed the reactor operating licences for four Picker- 
ing 'A' reactors, four Pickering 'B' reactors, four Bruce 'A' 
reactors and three Bruce 'B' reactors. 

There were four power reactors under construction at 
Darlington, Ontario. A tritium removal facility also had 
been constructed at the Darlington site to extract tritium 
from irradiated heavy water. 

Annex VII lists all power reactor licences which were 
current during the reporting period. 

During the reporting period, the feasibility study under- 
taken in 1983 by Maritime Nuclear, to locate a second 
600 MW(e) unit at Point Lepreau, was suspended. AECB 
staff ceased all work on the project as of November, 1986. 

In 1983, the sudden failure of a pressure tube in a Pick- 
ering reactor led to a decision by Ontario Hydro to replace 
all the pressure tubes in Pickering 'A' Units 1 and 2. This 
replacement work continued throughout the reporting year 
with the AECB monitoring progress of the operation. Dur- 
ing the extended outage, Ontario Hydro took the opportu- 
nity to enhance the safety of the station by improving and 
upgrading a number of reactor systems on both units. Com- 
missioning of the systems had progressed to the point that 
Unit 1 is scheduled to restart in June, 1987; Unit 2 is 
expected to restart in December, 1987. 

The AECB continued to maintain a staff of inspectors 
at the Gentilly, Point Lepreau, Pickering and Bruce reactor 
sites. These inspectors confirm on a continual basis that 
the licensees comply with the conditions of the licences 
issued by the AECB. For the reactors under construction at 
Darlington, the AECB also maintains a staff of inspectors 
who, in association with specialists based in Ottawa, 
review design, construction and safety analyses, and moni- 
tor the commissioning of reactors. The NPD reactor is 
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inspected regularly by an AECB staff member based in 
Ottawa. 

Twelve members of the AECB staff review and evalu- 
ate training programs for operators of power reactors. This 
group also audits the training and knowledge levels of key 
operators through comprehensive written and oral examina- 
tions. Some of these examinations are conducted on nucle- 
ar power plant simulators. This system of examinations is 
one of the significant regulatory checks necessary to ensure 
that only highly qualified personnel assume the responsi- 
bility of Shift Supervisor or Control Room Operator at a 
power reactor. 

On April 26, 1986, a severe reactor accident occurred at 
Chernoby] in the U.S.S.R. Although the design of the 
reactor is much different from that of CANDU reactors, the 
causes and consequences of the accident were thoroughly 
studied by AECB staff to determine if there were any in- 
dications that the design or operation of reactors in Canada 
should be modified. The results of this review have been 
documented in a published report, The Accident at 
Chernobyl and its Implications for the Safety of CANDU 
Reactors. Although several recommendations for follow- 
up action were included in the report, the overall conclusion 
was that no fundamental changes are necessary in the design 
or operation of CANDU reactors. 

At the close of the reporting period there were eight 
operating research reactors in Canadian universities: four in 
Ontario, two in Quebec, one in Nova Scotia and one in Al- 
berta. In addition, there were two other operating research 
reactors located at the Saskatchewan Research Council, 
Saskatoon, and at the Atomic Energy of Canada Limited 
(AECL) Radiochemical Company facility in Kanata, On- 
tario. Seven of these reactors were of the type known as 
SLOWPOKE-2 made by AECL; the one in Hamilton, On- 
tario, was a 5 MW pool-type reactor; and the remaining 
two were subcritical assemblies. Annex VIII lists all 
research reactor licences which were current during the 
reporting period. 

Notification was received during the previous reporting 
period from International Submarine Transportation Sys- 
tems Inc., a Canadian-French joint venture company, of its 
intent to acquire and operate a nuclear-powered commercial 
submarine on the east coast and in Arctic regions of Can- 
ada. No significant licensing development occurred on this 
project during the past year. 

AECL research facilities are licensed by the AECB by 
means of a licence for each site, covering all nuclear 
facilities at the respective locations. The major facilities 
are at Chalk River, Ontario, and Pinawa, Manitoba, where 
AECL's large research reactors are located. Inspection of 
these research reactors and other facilities is an ongoing 
function of AECB staff. 

There were two new reactor projects at AECL sites, the 
MAPLE-X reactor at Chalk River and the SLOWPOKE 
Demonstration Reactor (SDR) in Pinawa. MAPLE-X is a 
20 MW reactor to be located in a building to be constructed 


next to the NRX reactor building. The conceptual design is 
undergoing a safety review, and it is anticipated that 
construction approval will be requested within the next 
year. The SDR is designed to demonstrate the production 
of 2 MW of heat and 200 kW of electricity. During the 
past year, AECL received construction approval for the 
SDR. In addition, an amendment to the site licence to 
permit operation was approved by the Board. 


URANIUM MINES AND MILLS 


While exploration for uranium and thorium is not 
regulated by the AECB, the AEC Regulations require that a 
permit be obtained when the ore grade exceeds 0.05% and it 
is intended to remove more than 10 kilograms of uranium 
or thorium in any one calendar year. If only surface remov- 
al is to be carried out, an ore removal permit is required. 
Where extensive stripping, work shafts and drifting into an 
ore body could occur, an underground exploration permit is 
required. 

Uranium ore occurs in many areas of Canada, but cur- 
rently it is only in Ontario and Saskatchewan that there is 
full-scale exploitation of ore bodies. 

Specific regulations for uranium mining were made by 
the Board. Promulgation of these regulations is expected in 
1987. 

As of March 31, 1987, there were eight mines licensed 
to operate--five in Ontario and three in Saskatchewan--and 
one further mine in Ontario was on care and maintenance. 
In addition, one underground exploration permit was in 
effect in Saskatchewan, and seven ore removal permits were 
extant, six in Saskatchewan and one in Labrador, Newfound- 
land. Four uranium mining facilities were being decommis- 
sioned and were regulated under AECB decommissioning 
approvals. Annex IX lists all uranium mine and mill li- 
cences which were current during the reporting period. 


URANIUM REFINING AND 
CONVERSION FACILITIES 


Uranium concentrate (yellowcake) which results from 
the mining and milling operation is converted into uranium 
trioxide (UO,), from which is produced uranium dioxide 
(UO,) or uranium hexafluoride (UF,). Uranium in the form 
of UO, is used as fuel in CANDU reactors, and the UF, is 
exported to countries that use it in the manufacture of 
enriched fuel. There is no enrichment plant in Canada. 

The only refinery licensed by the AECB to convert 
yellowcake is that of Eldorado Resources Limited (ERL), 
located at Blind River, Ontario. Other facilities operated by 
ERL at Port Hope, Ontario, convert the product of the 
Blind River plant into UO, and UF,. The licences for the 
Port Hope and the Blind River facilities were renewed dur- 
ing the period. 
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Yellowcake is also produced in relatively small quan- 
tities by a plant in Alberta that extracts it from phosphoric 
acid feedstock prior to the production of phosphate fertilizer. 

Uranium refinery and conversion facility licences 
which were current during the reporting period are listed in 
Annex X. 


FUEL FABRICATION FACILITIES 


For the production of CANDU fuel, uranium dioxide 
powder is pressed, sintered and machined into hard, dense, 
cylindrical pellets. These pellets are then loaded and sealed 
into zirconium alloy tubes which are assembled into clus- 
ters known as fuel bundles. 

During the reporting period, routine compliance moni- 
toring and performance assessment of all such facilities 
indicated satisfactory operation, and the operating licence for 
one fuel fabrication plant was renewed. 

As of March 31, 1987, four fuel fabrication plants were 
licensed to operate: three in Ontario and one in New Bruns- 
wick. Westinghouse Canada Inc. discontinued operations at 
Varennes, Quebec, in 1986. Combustion Engineering 
Canada in Moncton, New Brunswick, ceased production and 
was in the process of decommissioning its plant. Annex X 
lists all fuel fabrication facility licences which were current 
during the reporting period. 


HEAVY WATER PLANTS 


Deuterium oxide (heavy water) is essential for the 
operation of the CANDU nuclear reactor, where it is used to 
moderate the fission reaction and as a coolant to transfer 
heat from the fuel. It is defined as a ‘prescribed substance’ 
and is subject to regulation by the AECB. Although there 
are no radiological hazards that result from the production of 
heavy water, the process uses large quantities of hydrogen 
sulphide, a highly toxic gas. It is a condition of licensing 
that the heavy water production plants be well engineered 
and maintained to contain this gas, and that they have ade- 
quate safety and emergency systems. 

As of March 31, 1987, two heavy water plants were 
licensed to operate at the Bruce Nuclear Power Develop- 
ment. Two construction approvals were in effect--one in 
Ontario and one in Quebec. These facilities however, re- 
mained in a 'mothballed' condition. Annex XI lists all 
heavy water plant licences which were current during the 
reporting period. 


PARTICLE ACCELERATORS 


A particle accelerator is a machine which generates and 
controls a beam of sub-atomic particles. This beam is pro- 
duced by electrical and magnetic fields to generate ionizing 
radiation for research, medical, analytical or industrial pur- 
poses. Installation and operation of these machines capable 
of producing atomic energy require licensing by the AECB. 

As of March 31, 1987, there were 24 research, 25 
medical and eight commercial particle accelerator facilities 
licensed. 


REGULATION OF 
NUCLEAR MATERIALS 


Persons who wish to possess, sell or use any pre- 
scribed substance or device, or equipment containing a radio- 
active prescribed substance, must obtain a licence from the 
AECB, unless exempted by the AEC Regulations. 

Although the information required by the AECB to 
support applications for such licences is less detailed and 
complex than for a nuclear facility, the applicant must 
satisfy the AECB that the proposed activity will be con- 
ducted in accordance with the requirements of the AEC 
Regulations. The licence that is issued contains condi- 
tions of operation with which the licensee must comply. 

The use of nuclear materials is widespread across 
Canada, and in order to ensure that the materials are trans- 
ported safely, it is the responsibility of the AECB to regu- 
late the packaging of such materials for shipment. The 
regulation of the transportation itself is the responsibility 
of other government agencies. 


PRESCRIBED SUBSTANCES AND 
RADIOISOTOPES 


Two types of licences are issued by the AECB in this 
area: prescribed substance licences, of which there were 45 
in effect, covering uranium, thorium and heavy water; and 
radioisotope licences covering certain radioisotopes. 


Radioisotopes are widely used in medicine for diag- 
nostic and therapeutic purposes, and in industry for radio- 
graphy, gauging, static elimination and oil well logging. 
Licences are required for these applications. However, the 
AECB exempts from licensing the use of radioisotopes in 
certain devices such as smoke detectors and exit signs, 
where the quantity of radioisotope is small and the device is 
designed to contain the radioisotope safely. 
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As of March 31, 1987, the number of radioisotope 
licences in effect was: 


No. of | 
Licences 


Type of User 
Hospitals and other medical 
institutions 700 
Universities and other 
educational institutions 331 
Governments 611 
Commercial 
Oil well logging 103 
Radiography 207 
Gauging 1414 
Static eliminators 1504 
Suppliers 197 
Others PTIT) ". 
Total 5344 


The distribution of these licences by province is shown 
in the figure below: 


= Number of Licences 


During the reporting period, 2700 inspections of radio- 
isotope users were carried out to verify compliance with 
AEC Regulations and licence conditions. These inspec- 
tions lead to improved compliance and also occasionally 
uncover serious deficiencies. There were 18 instances of 
occupational radiation exposure in excess of the regulatory 
limits; one case was still under investigation. 


TRANSPORTATION OF 
RADIOACTIVE MATERIALS 


The AECB controls the packaging, preparation for ship- 
ment and receipt of radioactive materials through the admin- 
istration of the Transport Packaging of Radioactive Mate- 
rials Regulations, (SOR/83-740). As detailed in a memo- 
randum of understanding, the AECB advises Transport 
Canada on the requirements for the carriage of radioactive 
material specified in the Transportation of Dangerous Goods 
Regulations. 

In 1985, the International Atomic Energy Agency 
(IAEA) published a new edition of the Regulations for the 
Safe Transport of Radioactive Material. This document 
is the basis for the world-wide transport of radioactive mate- 
rials. In order to maintain uniformity, the AECB has 
drafted revised Transport Packaging of Radioactive Mate- 
rials Regulations based on the IAEA's 1985 edition. Once 
legal review of this document is completed, it will be 
circulated for public comment. The planned world-wide 
implementation date of the 1985 IAEA regulations is 
January 1, 1990. 

During the reporting period, the AECB issued 72 pack- 
age and shipment certificates, which included: 16 Special 
Arrangement, 30 Endorsements of Foreign Certificates, 24 
Canadian Origin Package Certificates and two Special Form 
Certificates. As of March 31, 1987, there were approxi- 
mately 123 certificates current. 

In addition, 27 occurrences were recorded in which 
shipments went astray, leaked or were suspected of leaking, 
were mislabeled or suffered damage. Of these, one ship- 
ment of four packages was stolen along with the vehicle, 
and the packages were never recovered; however, the stolen 
radioactive material would have decayed rapidly and become 
harmless soon after the theft. Only one shipment of a very 
low activity resulted in minor contamination on the surface 
of the package. On three occasions, the inner containment 
was released from the outer packaging, but no radioactive 
material escaped. Three shipments exceeded their allowable 
surface dose rates. None of these occurrences resulted in 
any significant radiation exposure to the transport workers 
or to the public. 


RADIOACTIVE WASTE 
MANAGEMENT 


All nuclear facilities (except heavy water plants) and 
users of prescribed substances produce radioactive waste. 
The AECB regulates the management of this waste to en- 
sure that it does not cause a hazard to the health and safety 
of persons or to the environment. 

The management of radioactive waste is a critical issue 
that the AECB continued to address during the period. The 
radioactive content of the waste is variable, depending on 
the source. Spent fuel from a power reactor is highly radio- 
active and the radioactivity is long-lived, but it is produced 
in relatively small volumes. 

During the reporting period, the spent fuel from opera- 
ting reactors was stored safely under water at the reactor 
sites pending decisions as to ultimate disposal. This stor- 
age was regulated as part of the reactor operating licence. 
The fuel from one of the two reactors that had been shut 
down permanently was stored dry in welded steel containers 
inside concrete "silos". Similar concrete structures were 
built for the fuel from the other shut-down reactor, and the 
fuel was being loaded into them. Other, less intensely 
radioactive wastes resulting from reactor operations were 
stored in concrete structures that were licensed separately as 
waste management facilities. 

Uranium mill tailings, while they contain low levels 
of radioactivity, are produced in large quantities. Manage- 
ment of these tailings is regulated through the mine opera- 
ting licence. 

Other low-level wastes from nuclear facilities and those 
resulting from the use of prescribed substances are managed 
at waste management facilities that are licensed by the 
AECB, or in accordance with practices specified in licences. 

In the short-term, wastes are being stored safely. Cri- 
teria for their ultimate disposal are being developed. As 
well, Consultative Document C-104, Regulatory Objec- 
tives, Requirements and Guidelines for the Disposal of 
Radioactive Wastes, was issued for public comment during 
the reporting period. 

The Board renewed the operating licence for the Eldor- 
ado Resources Limited Waste Management Facility at Port 
Granby, Ontario, for one year. During that period, recom- 
mendations are expected from a task force established by the 
federal government to investigate site selection methods for 
disposal of the Port Granby wastes. 

During the reporting period, two waste management fa- 


cility operating licences were issued and eight were renewed. 
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As of March 31, 1987, there were 12 waste manage- 
ment facilities licensed to operate: seven in Ontario, one in 
New Brunswick, two in Quebec and two in Alberta. Annex 
XII lists all radioactive waste management facility licences 
which were current during the reporting period. 


COMPLIANCE 
MONITORING 


An important role of the AECB is to verify that licen- 
sees comply with the AEC Regulations and the conditions 
of licences. This is done in a variety of ways: 


a) there were 25 AECB inspectors located at nuclear power 
reactor sites and in the Elliot Lake, Ontario, mining area. 
The prime role of these persons is to carry out inspec- 
tions and maintain surveillance over the licensed facili- 
ties in these locations; 


b) there are four regional offices, located at Calgary, Alber- 
ta; Mississauga, Ontario; Ottawa, Ontario; and Laval, 
Quebec. Each of these offices was staffed with four 
inspectors whose primary purpose is to carry out compli- 
ance inspections of the 4,292 radioisotope licensees 
across Canada; 


c) AECB staff from divisions concerned with licensing of 
facilities carry out inspections; 


d) the AECB requires as a licence condition that the licensee 
provide it with periodic reports and notice of any abnor- 
mal occurrences. 


As a result of the AECB's increased ability to carry out 
compliance inspections with its own staff from regional 
offices and nuclear facility site offices, the number of ap- 
pointments of inspectors from provincial agencies was re- 
duced. Appointments are now made in provinces in which 
the AECB does not have representation, or in areas where 
the province and the AECB have a mutual responsibility. 
At the end of the reporting period, a requirement for 14 
inspector appointments from provincial agencies had been 
identified. 

To support the compliance program, the AECB main- 
tains a laboratory in Ottawa which has the capability of car- 
rying Out chemical and radiochemical analyses of samples 
taken during inspections. Field instruments for use by 
AECB inspectors are serviced, calibrated and supplied by 
this laboratory. 
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REGULATORY 
RESEARCH 


In order to support its regulatory activities, the AECB 
administers a mission-oriented research program which is 
carried out under contract. 

The objective of this program is to produce pertinent 
information that will assist the AECB in making correct, 
timely and credible decisions with respect to its regulatory 
mandate, and to augment the related research and develop- 
ment programs of the industries being regulated. Where 
appropriate, joint programs are undertaken with other gov- 
emment departments or agencies in order to obtain maxi- 
mum value for money expended, and to benefit from liaison 
with other research organizations with similar interests. 

During the reporting period, the total amount spent on 
the mission-oriented regulatory research program was 
$2.738 million, which includes $79,591 in Supply and Ser- 
vices Canada charges and a $5,000 contribution to a Cana- 
dian Public Health Association workshop. The program, 
structured to cover the many aspects of the AECB's regula- 
tory activities, is divided into 10 mission objects on which 
the following proportions of funds were spent: 


35% Health Physics 

19% EE] Nuclear Reactors 

16% HH Waste Management 
8% Other Fuel Cycle Facilities 
8% 1 Regulations and Regulatory 

Process Development 

7% Non-Fuel Cycle Applications 
6% [] Uranium Mines and Mills 
1% M Transportation 

0% Heavy Water Productions Plants 

de 0% Security 


In addition, the AECB administers a special program 
jointly with Atomic Energy of Canada Limited for research 
and development in support of the Safeguards Program of 
the International Atomic Energy Agency. The AECB con- 
tribution to the program for the year was $1.337 million. 

The contracts in each of the above topical areas which 
were Current during the reporting period are listed in Annex 
XIII. Final reports resulting from research contracts are 
available to the public through the AECB's Office of Public 
Information. 


SAFEGUARDS AND 
SECURITY 


The AECB continued its activities in the area of safe- 
guards at both the international and national levels. AECB 
staff participate in meetings in support of Canadian bilateral 
nuclear cooperation activities and the administration of re- 
lated bilateral agreements. AECB staff are included in Cana- 
dian government delegations and also consult with their 
counterparts in other countries. Canada is party to bilateral 
agreements covering nuclear co-operation with more than 
20 countries. 

Staff members have continued to work with Interna- 
tional Atomic Energy Agency (IAEA) inspectors who are 
authorized to carry out inspections of nuclear facilities in 
Canada pursuant to a safeguards agreement with the IAEA. 
This agreement is for the exclusive purpose of verification 
that Canada is meeting its obligations under the Treaty on 
the Non-Proliferation of Nuclear Weapons. 

The AECB, jointly with Atomic Energy of Canada 
Limited, administers a program to assist the IAEA to im- 
prove safeguards approaches and techniques. The Canadian 
Safeguards Support Program develops safeguards equipment 
and undertakes other tasks of a more general nature. 

The transfer of technological developments is facilitated 
by experts supplied to the IAEA and paid for by the support 
program. 

Work during the reporting period concentrated on im- 
proving the reliability of some of the safeguards equipment 
installed in four CANDU-600 reactors, and completing the 
development of other safeguards equipment for these reac- 
tors. Safeguards equipment was also supplied to the IAEA 
for use in other Canadian and foreign CANDU reactors. 
Some engineering assistance was given to the IAEA on the 
development of systems and equipment to safeguard multi- 
unit CANDU stations. 

On the national level, AECB staff members, in coopera- 
tion with the Department of External Affairs, have contin- 
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ued to exercise control over the export of nuclear materials, 
equipment and technology to ensure that exports are consis- 
tent with Canadian nuclear export policy. The AECB staff 
also continued to control imports of nuclear materials to 
ensure that Canadian treaty commitments to the suppliers 
were honoured. 

During the 1986 calendar year, the following quantities 
of Canadian natural uranium were exported from Canada 
Subject to export permits issued by the AECB: 


Country of Final 
Destination 


Quantity (Mg of 


contained U) 


United States of America 

France 

Japan 

United Kingdom 

Federal Republic of 
Germany 

Sweden 

Republic of Korea 


Italy 

Spain 
Finland 
Belgium 
Netherlands 
Turkey 


INTERNATIONAL 
ACTIVITIES 


AECB staff participate in activities of the International 
Atomic Energy Agency, the Nuclear Energy Agency of the 
Organization for Economic Cooperation and Development, 
and other international organizations concerned with the 
peaceful uses of nuclear energy. During the reporting per- 
iod, AECB staff took part in committees, working groups 
and technical meetings that dealt with a wide range of 
topics, which included: preparation and revision of safety 
codes and standards for nuclear facilities and for radiation 
protection in the nuclear industry; review of the interna- 
tional regulations for safe transport of radioactive materials; 
siting, design and operation of nuclear facilities; uranium 
mining, refining and processing; management of radioactive 
waste; international nuclear safeguards; and the physical 
protection of nuclear facilities. 


AECB staff, in association with the Orientation Cen- 
tre, provided advice on regulatory aspects of nuclear power 
safety to several countries including Korea, Romania, 
Egypt, Indonesia and China, and also assisted in the train- 
ing of representatives of the Korean and Turkish regulatory 
agencies. 

The AECB also maintains contacts with nuclear regula- 
tory and research agencies in several other countries on mat- 
ters of common concern. 


NUCLEAR 
LIABILITY ACT 


The AECB is responsible for the administration of 
the Nuclear Liability Act, designating nuclear installations 
and, with the approval of Treasury Board, prescribing the 
amount of basic insurance to be maintained by the operator. 
Annex XIV indicates the amounts of basic insurance 
prescribed for designated installations. 

The Interdepartmental Working Group reviewing the 
Nuclear Liability Act has received and has completed its 
review of the comments resulting from the public consulta- 
tion on Consultative Document C-79, Discussion Paper - 
Review of the Nuclear Liability Act. At the end of the re- 
porting period, the Interdepartmental Working Group was 
finalizing both its report to the President of the AECB and 
its response to public comments received. 


COMMUNICATIONS 
WITH THE PUBLIC 


TE 


Information services are provided by the AECB's Office 
of Public Information, which responds to enquiries from the 
public, issues news releases and information bulletins, and 
distributes other regulatory information. 

In addition, members of AECB staff make presenta- 
tions before public meetings, commissions and government 
committees on matters related to their expertise and respon- 
sibility. 

The AECB operates a public documents room at its 
head office in Ottawa where licences and other documents 
relating to the AECB's regulatory activities are available for 
viewing by the public. This includes copies of minutes of 
Board meetings, with supporting documentation. 
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Until May, 1986, the AECB issued a regulatory agen- 
da, which formed part of the Federal Government Regula- 
tory Agenda published twice yearly as a special supplement 
to the Canada Gazette. This document, which was consis- 
tent with regulatory reform initiatives, provided the public 
with information concerning the dates of future Board 
meetings and licence renewals, and major regulatory actions 
requiring decisions in the year ahead. The intent of this 
document was to encourage public awareness, and to facili- 
tate participation by interest groups and individual members 
of the public in the business of the AECB. With the gov- 
ernment's introduction of a new method of reporting its 
regulatory initiatives, the AECB began planning for a re- 
placement document having similar but expanded content--a 
quarterly regulatory journal. 

A catalogue of publications with quarterly supplements 
is available to the public. Anyone may have their name 
placed on the mailing list for these documents, as well as 
for news releases, consultative documents, the regulatory 
journal, the Annual Report and Board minutes (microfiche 
only). 

During the reporting period, nine news releases were 
issued, 61 AECB papers and research reports were pub- 
lished, and an average of 573 copies of publications per 
month were sent out as a result of oral or written requests. 

As well, 19 formal requests for information under the 
Access to Information Act and three requests under the Pri- 
vacy Act were handled by the AECB. 


CORPORATE 
MANAGEMENT 


The Planning and Administration Branch continued to 
provide services in the areas of corporate management and 
resources co-management. 

Corporate management services provided by the Branch 
included: operational and resource planning and co-ordina- 
tion, policy development, internal audit and program evalua- 
tion, development of corporate documentation, emergency 
planning coordination for nuclear facilities, and the mainte- 
nance of regulatory records. 

Resources are co-managed by the Branch and the re- 
sponsible operational units, including human resources, and 
financial, information and physical resources. Additionally, 
services are provided in the areas of accommodation, pro- 
curement and travel. 

Further, the Branch is responsible for administration of 
the Nuclear Liability Act, as well as compliance with the 
provisions of the Access to Information and Privacy Acts. 


OFFICIAL LANGUAGES PLAN 


The AECB's Official Languages Plan relating to its 
activities and resource utilization is reported annually to 
Treasury Board. Copies of the report are available on 
request. Furthermore, the AECB program is periodically 
audited by the Commissioner of Official Languages and 
reported as appropriate in his Annual Report. 


FINANCIAL STATEMENT 


The audited financial statement for the fiscal year 
ending March 31, 1987, is shown in Annex XV. 
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ANNEX II 
ORGANIZATION OF THE AECB 
(March 31,1987) 
1. PRESIDENT AND CHIEF EXECUTIVE OFFICER ............ nates cesse 
2. ADVISORY COMMITTEE ON RADIOLOGICAL PROTECTION ...... Chairman 
3, ADVISORY COMMITTEE ON; NUCLEAR SAFETY... ..... 0... Chairman 
A) ORTENTATIONICENTRE sr4% svensioxetevel os see neo ets es esse c'es ses Director 
SEGAL SERVICES UND Lae ER cts). cist es itl eleuels ee Senior Legal Advisor 
6. OFFICIAL LANGUAGES ADVISER .,.....c2cccccescccrccccccsececs 
jae MEDICAL CIATSONIORRICER SE RER lue eos A SRI SAO esse 
SECRETARIAT cise ies ssi see sb ass sels oeil Director : 
9° Secretary ito. the Board..." ....1. « PR JAW iss thats tere DT er ee oies 
10. Office of Public Information ,........,.............eseesse Chief: 
11. Advisory Committee Secretariat ... 1. eee eee eee eee eee erences Manager 
12 DIRECTORATE OF REACTOR: REGULATION “2.75.05. «016 « rele Director General 
13. Safety Evaluation Division ..,............+e.ese..eeosesce Manager 
14. Components and Quality Assurance Division ................... ++ Manager 
15. Power Reactor Division A ........ Pers AR Naa Manager 
16. Power Reactor Division Be... 25... POSGHHODOOGOCOOHO Manager : 
17. Operator Certification and Research Facility Division ............. . Manager 
18. DIRECTORATE OF FUEL CYCLE AND 
MATERTALS/REGULATIONS EE sisisie siesta s . Director General 
19. Safeguards and Security Division ........... Pete tte tele role eters Manager 
20. Radioisotopes and Transportation Division ...................... Manager 
21. Compliance Services and Laboratories Division ..................+. Manager 
22. Uranium Mine Division .............eesse.osssssese Manager 
23. Waste Management Division .,...................sssossse Manager 
24. Fuel and Heavy Water Plant Division. ......................... Manager 
25. PLANNING AND ADMINISTRATION BRANCH ..............ee Director 
26. Administration Division ................sssssessceceese Manager 
27. Planning and Coordination Section ....................e...e... Chief 
28. REGULATORY RESEARCH BRANCH .......---ecceccccccces Director 
29. Radiation Protection Division .,.............s.esssosssecee Manager 
30. Health Effects and Regulatory Documents Section ,..... AR 11 A 0 D Chief 
31. Safety and Safeguards Section ............. ss eme Chief 


The numbers in this list refer to the organizational elements on the Organization Chart 
(ANNEX I) 


* Member of the Executive Committee 


J. H. Jennekens* 


B.C. Lentle 
H.E. Duckworth 


F.C. Boyd 


P.J. Barker 
P.E. Hamel 
S.S. Mohanna 


PE" Hamel* 
P.E. Hamel 
H.J.M. Spence 
F.C. Boyd 


Z. Domarat:ki* 

P. Wigfull (acting) 
T.J. Molloy 

J.P. Marchildon 
J.D. Harvie 

F. Davediuk 


W.D. Smythe* 
D.B. Sinden 
G.B. Knight 
L.C. Henry 
A.B. Dory 
G.C. Jack 

J.P. Didyk 


R.W. Blackburn* 
J.G. Waddington 
L.L. Trudel 


J.W. Beare* 
R.M. Duncan 
H. Stocker 
J.R. Coady 
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ANNEX III 


ADVISORY COMMITTEE MEMBERS 


(March 31,1987) 


Atomic Energy Control Board 


ADVISORY COMMITTEE ON RADIOLOGICAL PROTECTION (ACRP) 


Dr. B.C. Lentle (Chairman) 


Dr. T.W. Anderson 


Dr. A. Arsenault 


* Dr. G.C. Butler 


Dr. P. Lachance 


Dr. E.G. Létourneau 


Dr. A.M. Marko 


Dr. E. Mastromatteo 


Dr. J. Muller 


Dr. J.B. Sutherland 


Mr. R. Wilson 


Mr. W.R. Bush 


* (Chairman until February, 


1987) 


Director 

Division of Nuclear Medicine 
Vancouver General Hospital 
Vancouver, British Columbia 


Professor and Head 

Department of Health Care and Epidemiology 
University of British Columbia 

Vancouver, British Columbia 


Institut de cardiologie de Montréal 
Montréal, Quebec 


Former Director (retired) 

Biological Sciences Laboratories 
National Research Council of Canada 
Ottawa, Ontario 


Ancien responsable 

Programme de santé des travailleurs 
Centre hospitalier de l'Université Laval 
Québec, Quebec 


Director 

Bureau of Radiation and Medical Devices 
Health and Welfare Canada 

Ottawa, Ontario 


Assistant to Vice-President, Health Sciences 


Atomic Energy of Canada Research Company 
Chalk River, Ontario 


Former Director, Occupational Health (retired) 
Inco Limited 
Toronto, Ontario 


Former Head (retired) 

Special Studies and Services Branch 
Ontario Ministry of Labour 
Toronto, Ontario 


Professor and Head 
Department of Radiology 
Health Sciences Centre 
Winnipeg, Manitoba 


Director 

Health and Safety Division 
Ontario Hydro 

Toronto, Ontario 


Atomic Energy Control Board 
(Scientific Secretary) 
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Subcommittee on Risk Estimates 


Dr. T.W. Anderson (Chairman) 


Dr. G.W. Gibbs 


Dr. G.B. Hill 


Dr. G.R. Howe 


Dr. A.B. Miller 


*Dr. J. Muller 


Dr. D.K. Myers 


Dr. H.B. Newcombe 


Mr. W.R. Bush 
(Scientific Secretary) 


* (Chairman until February 28, 1987) 
ADVISORY COMMITTEE ON NUCLEAR SAFETY (ACNS) 


Dr. H.E. Duckworth (Chairman) 


Dr. R.E. Jervis (Vice-chairman) 


Professor and Head 

Department of Health Care and Epidemiology 
University of British Columbia 

Vancouver, British Columbia 


Executive Director 

Occupational Health Services 

Alberta Workers' Health, Safety and Compensation 
Edmonton, Alberta 


Director 

Department of Epidemiology 
Alberta Cancer Board 
Edmonton, Alberta 


Deputy Director 

Epidemiology Unit 

National Cancer Institute of Canada 
Toronto, Ontario 


Director 

Epidemiology Unit 

National Cancer Institute of Canada 
Toronto, Ontario 


Former Head (retired) 

Special Studies and Services Branch 
Ontario Ministry of Labour 
Toronto, Ontario 


Head 

Radiation Biology Branch 

Atomic Energy of Canada Research Company 
Chalk River, Ontario 


Former Head (retired) 

Population Research Branch 

Atomic Energy of Canada Research Company 
Chalk River, Ontario 


Atomic Energy Control Board 


Chancellor 
University of Manitoba 
Winnipeg, Manitoba 


Professor, Nuclear and Radiochemistry 
University of Toronto 
Toronto, Ontario 
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ANNEX III (Cont.'d) 


Dr. A. Biron 

Dr. W.H. Gauvin 
Dr. N.C. Lind 

Dr. O.R. Lundell 
Dr. W.A. MacKay 
Dr. K.J. McCallum 


Dr. A. Pearson 


Dr. J.T. Rogers 
Mr. W.M. Walker 


Dr. B.C. Lentle (ex officio) 
Dr. G.C. Butler (ex officio) 


Mr. R.J. Atchison 
(Scientific Secretary) 


ACRP/ACNS Joint Subcommittee on Regulatory Research 


ACRP 


Dr. A.M. Marko (Chairman) 


Dr. A. Arsenault 


Atomic Energy Control Board 


Assistant Dean of Research and Graduate Studies 
Ecole Polytechnique 
Montréal, Quebec 


President 
William H. Gauvin Technologies, Inc. 
Beaconsfield, Quebec 


Professor, Civil Engineering 
University of Waterloo 
Waterloo, Ontario 


Professor, Chemical Engineering 
York University 
Downsview, Ontario 


Ombudsman 
Province of Nova Scotia 
Halifax, Nova Scotia 


Dean Emeritus of Graduate Studies 
University of Saskatchewan 
Saskatoon, Saskatchewan 


Former Director (retired) 

Electronics, Instrumentation and Control Division 
Atomic Energy of Canada Research Company 
Chalk River, Ontario 


Professor, Mechanical Engineering 
Carleton University 
Ottawa, Ontario 


Former Vice President, Engineering (retired) 
British Columbia Hydro and Power Authority 
Vancouver, British Columbia 


Chairman, Advisory Committee on Radiological 
Protection (March 1987 - ) 


Chairman, Advisory Committee on Radiological 
Protection (April, 1986 - February, 1987) 


Atomic Energy Control Board 


Assistant to Vice-President, Health Sciences 
Atomic Energy of Canada Research Company 
Chalk River, Ontario 


Institut de Cardiologie de Montréal 
Montréal, Quebec 
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Dr. B.C. Lentle 


ACNS 


Dr. H.E. Duckworth 


Dr. W.H. Gauvin 


Dr. R.E. Jervis (Vice-chairman) 


Mr. R.J. Atchison 
(Scientific Secretary) 
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Director 

Division of Nuclear Medicine 
Vancouver General Hospital 
Vancouver, British Columbia 


Chancellor 
University of Manitoba 
Winnipeg, Manitoba 


President 
William H. Gauvin Technologies, Inc. 
Beaconsfield, Quebec 


Professor, Nuclear and Radiochemistry 
University of Toronto 


Toronto, Ontario 


Atomic Energy Control Board 
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ANNEX IV 
ADVISORY COMMITTEE REPORTS 


ADVISORY COMMITTEE ON RADIOLOGICAL PROTECTION 


ACRP-1 Risk Estimates for Exposure to Alpha Emitters (INFO-0090, July 1982) 


ACRP-2 Risk of Low-LET Radiation as Given in BEIR-III and Previous Reports 
(INFO-0091, July 1982) 


ACRP-3 Recommendations on Criteria for the Protection of the Public in the Event of a 
Nuclear Emergency (INFO-0107, July 1983) 


ACRP-5 Assessment for Medico-Legal Purposes of the Contribution of Occupational or 
Other Defined Exposure to Ionizing Radiation as Causative Agent in Individuals 
Suffering from or Having Died of Cancer (INFO-0120, February 1984) 


ACRP-6 Harm to Offspring of Women of Childbearing Age Employed in the Nuclear 
Industry (INFO-0121, February 1984) 


ADVISORY COMMITTEE ON NUCLEAR SAFETY 


ACNS-1 Recommendation on AECB Draft Licensing Guides Nos. 40, 41, 42 (INFO-0054, 
June 1981) 
ACNS-2 A Proposed Statement on Safety Objectives for Nuclear Activities in Canada 


(INFO-0055, June 1981) 


ACNS-3 A Report on the Use of Programmable Digital Computers in the Shutdown 
System of the Darlington G.S. INFO-0056, June 1981) 

ACNS-4 Recommended General Safety Requirements for Nuclear Power Plants 
(INFO-0116, June 1983) 

ACNS-5 Emergency Core Cooling Systems in CANDU Nuclear Power Plants 
(INFO-0068/Rev-1, December 1981) 

ACNS-6 A Report on Human Factors in Nuclear Safety (INFO-0225, March 1983) 

ACNS-7 Report on AECB Consultative Document C-70 "The Use of Fault Trees in 


Licensing Submissions" (INFO-0126, January 1984) 


ACNS-9 A Proposed Regulatory Policy Statement on Human Factors Requirements in 
the Design and Operation of Canadian Nuclear Facilities 
(INFO-0226, October 1986) 


Note: Reports are available from the Office of Public Information. 
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ANNEX V 


MEDICAL ADVISERS 


(December 31, 


MEDICAL ADVISERS 


Dr. 


1986) 


J.R. Martin 


. D. Dryer 


. J.A. Aquino 


Dr. D. Walters 


Dr. 


* Dr. 
Dr. 


. G.D. Smith 


. Y. Méthot 
. P. Lajoie 


. MH. Finkelstein 


. J. Muller 


. P. Warner 


. H. Grocott 


. G. Jamieson 
. J. Kalnas 


J.H. Smith 


S.S. Mohanna 
E.G. Létourneau 


Col. C.A. Burden 


Dr. 
Dr. 


Dr 
Dr. 


* AECB Medical Liaison Officer 


A.M. Marko 
D.W.S. Evans 
. J.L. Weeks 

. R.J. Hawkins 


NOMINATING BODY 


Newfoundland & Labrador Department of Health 


Prince Edward Island Department of Health 


Nova Scotia Department of Health 


New Brunswick Department of Health 


Ministère des Affaires sociales, Québec 


Ontario Ministry of Labour 


Manitoba Department of the Environment and Workplace Safety 


and Health 


Saskatchewan Department of Health 


Alberta Workers' Health, Safety and Compensation 


British Columbia Ministry of Health 


Department of National Health and Welfare 


Department of National Defence 


Atomic Energy of Canada Research Company Limited 


Atomic Energy Control Board 
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ANNEX VI 


1986/87 AECB STAFF EFFORT 
BY PROJECTS 


Safeguards and Security 
7.4% (20.2 PY) 


Regulatory Support 
(including 18.5 PY for 
Research Program) 

10.5% (28.8 PY) 
Power Reactors 
26.1% (71.6 PY) 


President's Office 
and Secretariat 
6.6% (18.2 PY) 


Regulation of 
Reactors and 
Accelerators 


Research Reactors 
and Accelerators 
1.6% (4.4 PY) 


1 28.8% (79 PY)E 


Regulation of 
Fuel Facilities 
and Materials 


AECL Facilities 
1.1% (3.0 PY) 


Planning and 
Administration 
18.8% (51.4 PY) 


27.9% (76.4 PY) 


Uranium Mines 
7.4% (20.3 PY) 


Radioisotopes and 
Prescribed Substances 
13.5% (37.0 PY) 


Heavy Water Plants Compliance and PR et ER Support Services 
0.4% (1.2 PY) Ses 
Refineries and Fuel Plants 


2.2% (5.9 PY) 
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ANNEX VII 


POWER REACTOR LICENCES 


(March 31, 1987) 


FACILITY AND LOCATION 
(Licensee) 


NPD Generating Station 

Rolphton, Ontario 

(Ontario Hydro & Atomic Energy 
of Canada Ltd.) 


Pickering Generating Station 'A' 
Pickering, Ontario 
(Ontario Hydro) 


Bruce Generating Station 'A' 
Tiverton, Ontario 


(Ontario Hydro) 


aed kin 
TYPE AND 
NUMBER OF START-UP 


UNITS/CAPACITY 


CANDU-PHW 
4 x 500 MW(e) 


CANDU-PHW 
4 x 750 MWe) 


Pickering Generating Station ‘B' 
Pickering, Ontario 
(Ontario Hydro) 


Gentilly 2 Nuclear Power Station 
Gentilly, Quebec 
(Hydro-Québec) 


CANDU-PHW 
4 x 500 MWe) 


CANDU-PHW 
600 MW(e) 


1971 


1976 


Point Lepreau Generating Station CANDU-PHW 1982 
Point Lepreau, New Brunswick 600 MW(e) 
(New Brunswick Electric Power 
Commission) 
Bruce Generating Station ‘B' CANDU-PHW 1984 
Tiverton, Ontario 3 x 840 MWe) 
(Ontario Hydro) 
ae rer 


ROL 11/85 


Rs Set 


ROL 6/86 


ROL 10/86 


ROL 11/86 
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CURRENT LICENCE 


EXPIRY DATE 


1987.09.30 


1988.07.31 


1988.09.30 


1988.09.30 


PER 8/85 


ROL 10/85 


ROL 8/86 


1987.06.30 


1987.06.30 


1987.08.31 
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ANNEX VII (Cont.'d) 


CURRENT LICENCE 


TYPE AND 
NUMBER OF 
UNITS/CAPACITY 


FACILITY AND LOCATION 
(Licensee) 


NUMBER EXPIRY DATE 


Bruce Generating Station 'B' CANDU-PHW 
Tiverton, Ontario 1 x 840 MWe) 
(Ontario Hydro) (under construction) 


ROL 1/87 
Amend- 


ment 1 


1987.08.31 


CANDU-PHW 
4 x 850 MWe) 
(under construction) 


Darlington Generating Station 'A' 
Bowmanville, Ontario 
(Ontario Hydro) 


RCL 1/81 


PER - Permis d'exploitation de réacteur (Reactor Operating Licence) 


RCL - Reactor Construction Licence 
ROL - Reactor Operating Licence 


MW(e) - Megawatt (nominal electrical power output) 
PHW_- Pressurized Heavy Water 
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ANNEX VIII 


RESEARCH REACTOR LICENCES 
(March 31, 1987) 


LICENSEE AND LOCATION 
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CURRENT LICENCE 


TYPE AND 
CAPACITY eel 
NUMBER EXPIRY DATE 


University of Toronto Subcritical 1958 ROL 3/85 1990.03.31 
Toronto, Ontario Assembly 
McMaster University Swimming Pool 1959 ROL 6/85 1988.06.30 
Hamilton, Ontario 5 MW(t) 
Ecole polytechnique Subcritical 1974 PER 2/85 1990.03.31 
Montréal, Quebec Assembly 
University of Toronto SLOWPOKE - 2 1976 ROL 7/86 1989.06.30 
Toronto, Ontario 20 kW(t) 
Ecole polytechnique SLOWPOKE - 2 1976 ROL 5/86 1989.06.30 
Montréal, Quebec 20 kW(t) 
Dalhousie University SLOWPOKE - 2 1976 ROL 4/85 1988.06.30 
Halifax, Nova Scotia 20 kW(t) 
University of Alberta SLOWPOKE - 2 1977 ROL 2/86 1989.01.31 
Edmonton, Alberta 20 kW(t) 
Saskatchewan Research Council SLOWPOKE - 2 ROL 3/86 1989.01.31 
Saskatoon, Saskatchewan 20 kW(t) 
Atomic Energy of Canada Ltd. SLOWPOKE - 2 1984 ROL 1/85 1988.01.31 
Radiochemical Company 20 kW(t) 
Kanata, Ontario 
Royal Military College of SLOWPOKE- 2 1985 ROL 9/86 1989.07.31 
Canada 20 kW(t) 

Kingston, Ontario 

PER _ - Permis d'exploitation de réacteur (Reactor Operating Licence) 


ROL _ - Reactor Operating Licence 


kW(t) - Kilowatt (thermal power) 
MW(t) - Megawatt (thermal power) 
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ANNEX IX 


URANIUM MINE/MILL FACILITY 
LICENCES (march 31, 1987) 


CURRENT LICENCE 


FACILITY AND LOCATION 
(Licensee) 


CAPACITY 


NUMBER EXPIRY DATE 


Cluff Lake, Phase II 1,000,000 kg/a MFOL-143-1 1987.04.30 
Saskatchewan uranium 
(Amok Ltd.) 

PER TE 
Collins Bay B-Zone 3,200,000 kg/a MFOL-146-0 1987.12.31 
Eldor Mines, Saskatchewan uranium 


(Eldorado Resources Ltd.) 


a 


Denison Mines 10,900 t/d MFOL-112-6 1987.09.30 
Elliot Lake, Ontario mill feed 
(Denison Mines Ltd.) 4,000 t/a acid 

raffinate 

900 t/a limed 

| raffinate 
Key Lake 5,700,000 kg/a MFOL-137-1 1987.12.31 
Saskatchewan uranium 
(Key Lake Mining Corp.) 
Panel Mine 3,000 t/d MFOL-120-3 1987.10.30 
Elliot Lake, Ontario mill feed 
| (Rio Algom Ltd.) 

Quirke Mine 6,350 t/d MFOL-108-5 1987.04.30 
Elliot Lake, Ontario mill feed 
(Rio Algom Ltd.) 5,000 t/a acid 

raffinate 

| CARO in | 

Stanleigh Mine 6,000 t/d MFOL-136-1 1987.04.30 
Elliot Lake, Ontario mill feed 
(Rio Algom Ltd.) 
Stanrock Mine 3,800 t/d MFOL-135-1 1988.09.30 
Elliot Lake, Ontario ore 
(Denison Mines Ltd.) 
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FACILITY AND LOCATION 
(Licensee) 


McClean Uranium Project 

Saskatchewan 

(Canadian Occidental 
Petroleum Ltd.) 


CAPACITY 


Underground 
exploration 
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CURRENT LICENCE 
NUMBER EXPIRY DATE 


UEP-141-0 


Cigar Lake Lands 
Saskatchewan 
(Cigar Lake Mining Corp.) 


Ore removal 


ORP-149-1 


1987.06.30 


1987.12.31 


Dawn Lake 

Saskatchewan 

(Saskatchewan Mining 
Development Corp.) 


Ore removal 


ORP-133-1 


1988.01.15 


Kitts-Michelin Facility 
Labrador 
(Cassiar Mining Corp.) 


Ore removal 


ORP-150-0 


+ 
— 


+ 


1991.02.01 


Midwest Lake 
Saskatchewan 
(Canada Wide Mines Ltd.) 


Ore removal 


ORP-123-3 


1987.07.01 


Project Wolly 
Saskatchewan 
(Minatco Ltd.) 


oe 


Ore removal 


ORP-148-0 


| 


1987.07.31 


Studer Project 

Saskatchewan 

(Saskatchewan Mining 
Development Corp.) 


Ore removal 


1: 


ORP-147-0 


1987.04.30 


Waterbury Project 
Saskatchewan 
(Cogema Canada Ltd.) 


Ore removal 


ORP-131-2 


1987.09.30 
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ANNEX IX (Cont.'d) 


CURRENT LICENCE 


NUMBER EXPIRY DATE 


FACILITY AND LOCATION CAPACITY 
(Licensee) 


Agnew Lake Mine Decommissioning DCOA-132-0 
Espanola, Ontario and close-out 

(Agnew Lake Mines Ltd.) 

Beaverlodge Mining Operations i Decommissioning DA-142-0 
Beaverlodge, Saskatchewan 

(Eldorado Resources Ltd.) 

Dubyna Mine Decommissioning DA-142-0 
Uranium City, Saskatchewan 

(Eldorado Resources Ltd.) 

Madawaska Mine Decommissioning DA-139-0 
Bancroft, Ontario 


(Madawaska Mines Ltd.) 


DA - Decommissioning Approval 

DCOA - Decommissioning and Close-out Approval 
MFOL - Mine Facility Operating Licence 

ORP  - Ore Removal Permit 

UEP - Underground Exploration Permit 


kg/a - Kilogram per year 
t/a - Tonne per year 
t/d - Tonne per day 
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ANNEX X 


REFINING AND FUEL FABRICATION 
LICENCES (March 31, 1987) 


CAPACITY CURRENT LICENCE 
LICENSEE AND LOCATION (tonnes/year 
Ca) NUMBER EXPIRY DATE 
4 
Canadian General Electric Co. Ltd. 1000 (fuel bundles) FFOL-201-6 1988.12.31 


Peterborough, Ontario 


Canadian General Electric Co. Ltd. 1050 (fuel pellets) FFOL-202-7 1988.12.31 
Toronto, Ontario 


Combustion Engineering - 250 (fuel pellets FFOL-208-7 1987.09.30 
Superheater Ltd. and bundles) 
Moncton, New Brunswick 


Earth Sciences Extraction Co. 70 as uranium FFOL-209-5 1988.05.31 
Calgary, Alberta oxide compounds | 


Eldorado Resources Ltd. 18,000 as UO3 FFOL-218-2 1988.12.31 
Blind River, Ontario 


Eldorado Resources Ltd. 9,000 as UF¢ FFOL-220-2 1987.11.30 
Port Hope, Ontario 2,000 as U (depleted 

metal and alloys) 

3,800 as UO> 

1,000 as ADU 

ro Du 

Westinghouse Canada Inc. 900 (fuel pellets FFOL-206-6 1987.11.30 
Port Hope, Ontario and bundles) 


FFOL - Fuel Facility Operating Licence 
ADU - Ammonium di-uranate 

U - Uranium 

UF, — - Uranium hexafluoride 

UO; - Uranium dioxide 

UO3 _- Uranium trioxide 
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ANNEX XI! 


HEAVY WATER PLANT LICENCES 
(March 31, 1987) 


— 
CURRENT LICENCE 
FACILITY AND LOCATION CAPACITY 
(Licensee) (tonnes/year) 

L NUMBER EXPIRY DATE | 
Bruce Heavy Water Plant 'A' and 'B' 'A' 800 HWPOL-405-4 1987.06.30 
Tiverton, Ontario (mothballed) 

(Ontario Hydro) B' 800 

Bruce Heavy Water Plant 'D' 'D' 800 HWPCA 1/75 
Tiverton, Ontario (mothballed) Amendment 1 
(Ontario Hydro) 

LaPrade Heavy Water Plant 800 HWPCA-400-0 
Gentilly, Quebec (mothballed) Amendment 1 
(Atomic Energy of Canada Ltd.) 


HWPCA - Heavy Water Plant Construction Approval 
HWPOL - Heavy Water Plant Operating Licence 
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ANNEX XII 


WASTE MANAGEMENT LICENCES 


(March 31, 1987) 


FACILITY AND LOCATION 
(Licensee) 


Radioactive Waste Operations Site 1 


Bruce Nuclear Power Development 
Tiverton, Ontario 
(Ontario Hydro) 


Radioactive Waste Operations Site 2 


Bruce Nuclear Power Development 
Tiverton, Ontario 
(Ontario Hydro) 


Douglas Point Radioactive Waste 
Storage Facility 

Douglas Point, Ontario 

(Atomic Energy of Canada Ltd.) 


TREATMENT/ 
TYPE OF WASTE 


Storage of old solid 

wastes from Ontario Hydro 
nuclear generating 

stations (no new waste) 


Incineration, compaction and 
storage of wastes from Ontario 
nuclear generating stations 


Storage of old solid wastes 
from Douglas Point Generating 
Station (no new waste) 


Gentilly Radioactive Waste 
Management Facility 

Gentilly, Quebec 

(Hydro-Québec) 


Gentilly 1 Radioactive Waste 
Storage Facility 

Gentilly, Quebec 

(Atomic Energy of Canada Ltd.) 


Storage of solid wastes from 
Gentilly 2 nuclear generating 
station 


Storage of solid wastes from WFOL-331-0 1987.06.30 


Gentilly 1 nuclear generating 
station (no new waste) 


Point Lepreau Solid Radioactive 
Management Facility 

Point Lepreau, New Brunswick 

(New Brunswick Electric Power 

Commission) 


Storage of solid wastes 
from Point Lepreau 
Generating Station 


Edmonton, Alberta 
(University of Alberta) 


CURRENT LICENCE 


29 


NUMBER EXPIRY DATE 
WFOL-320-6 1987.05.31 
WFOL-314-4 1987.05.31 
WFOL-332-0 1987.09.30 
WFOL-319-4 1988.06.30 


WFOL-318-4 


1987.11.30 


Incineration of low level 
combustible liquid wastes 
and storage of aqueous and 
solid wastes from the 
University and Edmonton area 


_ 


ie WFOL-301-5 


1988.04.30 
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ANNEX XII (Cont.'d) 


CURRENT LICENCE 


EXPIRY DATE 


Port Granby, Ontario Storage of wastes from WFOL-321-4 1987.12.31 
(Eldorado Resources Ltd.) Eldorado Resources Ltd. 

refinery and chemical 

treatment of drainage and 

run-off water 


Suffield, Alberta Storage of old solid wastes WFOL-307-3 1988.05.31 
(Dept. of National Defence) from military activities 


Toronto, Ontario Storage and handling of WFOL-310-6 1987.05.31 
(University of Toronto) wastes from the University 
and Toronto area 


FACILITY AND LOCATION TREATMENT/ 
(Licensee) TYPE OF WASTE 


Welcome, Ontario Storage of old wastes from WFOL-322-2 1987.05.31 
(Eldorado Resources Ltd.) previous Eldorado Resources 
Ltd. Port Hope operations 
and chemical treatment of 
drainage and run-off water 


Central Maintenance Facility Handling of waste from WFOL-323-2 1987.05.31 
Bruce Nuclear Power Development decontamination of equipment 
Tiverton, Ontario and tools, and general 
(Ontario Hydro) maintenance activities 
at BNPD 
Saskatoon, Saskatchewan Construction of a WFCA-333-0 
(University of Saskatchewan) radioactive waste 


management facility 


WFCA - Waste Management Facility Construction Authorization 
WFOL - Waste Management Facility Operating Licence 
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ANNEX XIII 
RESEARCH CONTRACTS AND AGREEMENTS 


RESEARCH 
ORGANIZATION 


Nuclear Reactors 


PROJECT 


EXPENDITURES 
DURING 1986-87* 


Professional Loss Control Ltd. Criteria for Identification and $70,000 

Fredericton, New Brunswick Evaluation of Fire Hazards 

Prior Data Sciences Ltd. Computer Software Quality Assurance 14,000 

Ottawa, Ontario 

Human Factors North Inc. Review of Control Room Emergency 57,000 

Toronto, Ontario Operating Procedures 

Swacer Inc. Fuel/Moderator Interaction After 23,000 

Outremont, Quebec Pressure Tube Rupture 

Spar Aerospace Limited Reliability of Microcircuits in 13,000 

Ottawa, Ontario Nuclear Power Plants 

Carleton University Vibration Forcing Function on Primary 500 

Ottawa, Ontario Pumps: Data Analysis 

Human Factors North Inc. ** The Use of Full-Scope Simulators in 33,000 

Toronto, Ontario Training and Qualification 

University of Toronto ** Crack Propagation in Tough Ductile 45,000 

Toronto, Ontario Materials 

New Brunswick Research and ** Ultrasonic Defect-Sizing Using Decibel 34,000 
Productivity Council Drop-Off Methods 

Fredericton, New Brunswick 

Serdula Systems Ltd. ** Simulation of Darlington NGS Shutdown 27,000 

Deep River, Ontario and Regulating Systems 

Acres Consulting Services Mode Shape and Frequency Identifi- 11,000 
Ltd. cation for Seismic Analysis II 

Niagara Falls, Ontario 

Monserco Limited ** Selection of Equipment for Equipment 10,000 

Mississauga, Ontario Qualification 

Monserco Limited ** Technical Basis for Equipment Qualifi- 28,000 

Mississauga, Ontario cation Assessments 

Glencor Engineering Ltd. ** Tce Plugging of Pipes Using Liquid 24,000 


Nepean, Ontario 


*Excluding Supply and Services Canada contract administration fees and some review panel costs 


**Contract started in fiscal year 1986-87. 


Nitrogen 


ANNEX XIII (Cont.'d) 


RESEARCH 
ORGANIZATION 


Prior Data Sciences Ltd. 
Kanata, Ontario 


Envirodyne Limited 
Waterloo, Ontario 


University of Ottawa 
Ottawa, Ontario 


London Nuclear Ltd. 
Niagara Falls, Ontario 


W.L. Wardrop & Associates 


Ltd. 
Winnipeg, Manitoba 


Loecus Informatics Inc. 
Ottawa, Ontario 


Uranium Mines and Mills 


Becquerel Laboratories Inc. 


Mississauga, Ontario 


IEC Beak Consultants Ltd. 
Mississauga, Ontario 


Denison Mines Ltd. 
Elliot Lake, Ontario 


Senes Consultants Ltd. 
Willowdale, Ontario 


CANMET Elliot Lake 
Laboratory 
Elliot Lake, Ontario 


CERGE Ed: 
Toronto, Ontario 


Atomic Energy of Canada 
Limited 
Chalk River, Ontario 


CAIRS 
Toronto, Ontario 


LE) 


LE] 


ok 


LES 


LL] 


LE J 


LE | 


LE 


LE 


** 


PROJECT 


Survey of Software Configuration 
Control Methods 


Plant Air Quality Following Accidental 
Radioactive Releases 


Microcomputer Software for Heat 
Transfer Prediction 


Aging of Elastomers in CANDU Pressure 
Boundary Service 


Adaptation of Thermalhydraulic Codes 
for Microcomputers 


A Tutorial on Expert Systems and Their 
Use 


Feasibility Study of the Dissolution 

Rates of Uranium Ore Dust, Uranium 
Concentrates and Uranium Compounds in 
Simulated Lung Fluid 


An Assessment of the Environmental 
Impact of Uranium Mining in Northern 
Saskatchewan 


Determination of Radon and Thoron 
Fluxes in Uranium Mines (Ontario) 


Determination of Radon and Thoron 
Fluxes in Uranium Mines (Saskatchewan) 


Characterization of Long-Lived Dust at 
a Saskatchewan Mine-Mill Facility 


Calibration of Wire Screen Collectors 
Used in the Measurement of Unattached 
Fraction of Radon and Thoron Progeny 
in Air 


In Vivo Measurements of Thorium-232 
Body Burden from Mill Workers of 1950s 
and 1960s 


Modified Personal Alpha Dosimeter for 
Canadian Uranium Mines 


Atomic Energy Control Board 


EXPENDITURES 
DURING 1986-87* 


$10,000 


24,000 


27,000 


35,000 


16,000 


6,000 


6,000 


1,000 


63,000 


25,000 


4,000 


21,000 


6,000 


8,000 
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ANNEX XIII (Cont.'d) 


Toronto, Ontario 


Tailings 


RESEARCH EXPENDITURES 

ORGANIZATION PROJECT DURING 1986-87* 

CANMET Elliot Lake Technical Evaluation of an Instant $33,000 
Laboratory Working Level Meter 

Elliot Lake, Ontario 

Other Fuel Cycle Facilities 

Dr. A.L. Odom Tallahassee, ** Demonstration of the Feasibility of 39,000 

Florida, U.S.A. Directly Dating Quartz 

MacLaren Plansearch Inc. Determination of Concentration Factors - 24,000 

Toronto, Ontario Game Animals 

Université Laval Geological Evidence of Seismicity - 32,000 

Ste-Foy, Quebec Charlevoix 

Ontario Hydro Stress Measurements in Southern 38,000 

Toronto, Ontario Ontario - Phase 3 

Laurentian University ** Transfer Parameters - Non-Domesticated 16,000 

Sudbury, Ontario Animals 

Atomic Energy of Canada ** Effect of Soil on Radionuclides in 12,000 
Limited Plants: Literature Survey 

Pinawa, Manitoba 

Beak Consultants Limited ** Survey of Data on the Radionuclide 25,000 

Mississauga, Ontario Content of Fish 

Atlantic Nuclear Services ** Suspended Solids in Liquid Effluents: 25,000 

Fredericton, New Brunswick Literature Survey 

Waste Management 

Spectrum Engineering Corp. Impact of Radiation on Containment in 14,000 
Ltd. Waste Disposal 

Willowdale, Ontario 

IEC Beak Consultants Ltd. Waste Management Implications of 3,000 

Mississauga, Ontario Concentrating Slimes 

INTERA Technologies Ltd. A Review of Subsurface Hydrogeologic 32,000 

Ottawa, Ontario Conditions 

INTERA Technologies Ltd. Hydrogeological Factors to Be 31,000 

Ottawa, Ontario Addressed in Guidelines 

INTERA Technologies Ltd. ** Shallow Ground Disposal - Calculation 29,000 

Ottawa, Ontario of Dose 

University of Toronto Ecological Dynamics of Uranium Mill 500 
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ANNEX XIII (Cont. 'd) 


RESEARCH 
ORGANIZATION 


Atlantic Nuclear Services 
Ltd. 
Fredericton, New Brunswick 


Water and Earth Science 
Associates Ltd. 
Carp, Ontario 


Beak Consultants Ltd. 
Mississauga, Ontario 


MacLaren Plansearch Inc. 
Toronto,Ontario 


Beak Consultants Ltd. 
Mississauga, Ontario 


Fracflow Consultants Inc. 
St. John's, Newfoundland 


Geotechnical Resources Ltd. 
Calgary, Alberta 


Beak Consultants Ltd. 
Mississauga, Ontario 


MacLaren Plansearch Inc. 
Toronto, Ontario 


Cube Systems Consulting 
Services Inc. 
Ottawa, Ontario 


Beak Consultants Ltd. 
Mississauga, Ontario 


Atomic Energy of Canada 
Limited 
Chalk River, Ontario 


Monserco Limited 
Mississauga, Ontario 


Atomic Energy of Canada 
Limited 

Chalk River, Ontario 

Atomic Energy of Canada 


Limited 
Chalk River, Ontario 


ee 


LE 


a 


x 


LE 


LE] 


LE] 


x 


LE] 


** 


PROJECT 


Estimation of Activity in Waste 
Packages - A Survey of Methods 


Survey of Computer Codes for Flow and 
Contaminant Transport 


Movement of Radionuclides Between 
Water and Sediments 


Optimization in the Decommissioning of 
Uranium Tailings 


Waste Management Implications of 
Concentrating Slimes - II 


State-of-Stress and Groundwater Flow 
Performance of Engineered Barriers for 
Low-Level Wastes 


Methodology for Estimating 
Probabilities of Intrusion 


Erosion of Surface and Near-Surface 
Disposal Facilities 


Plotting for a Ground Water 


Flow/Containment Transport Model 


Sensitivity Study of the Concept of 
Deep Geologic Disposal 


Neutron Dosimetry for Oil-Well Logging 
Operations 


Comprehensive Evaluation of the 
Berthold LB1200 Survey Meter 


To Develop a New Personal Neutron 
Dosimeter - Phase IV 


Doses from Portable Gauges 


Atomic Energy Control Board 


EXPENDITURES 
DURING 1986-87* 


$ 43,000 


32,000 


73,000 


30,000 


15,000 


48,000 


29,000 


30,000 


16,000 


9,000 


9,000 


5,000 


1,500 


50,000 


30,000 
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ANNEX XIII (Cont.'d) 


RESEARCH 
ORGANIZATION 


PROJECT 


Monenco Analytical 
Laboratories 
Calgary, Alberta 


Becquerel Laboratories Inc. 
Mississauga, Ontario 


Atlantic Nuclear Services 
Ltd. 
Fredericton, New Brunswick 


Atlantic Nuclear Services 
Ltd. 
Fredericton, New Brunswick 


Transportation 


Monserco Limited 
Mississauga, Ontario 


Health Physics 


The DPA Group Inc. 
Toronto, Ontario 


Ontario Ministry of Labour 
Toronto, Ontario 


Statistics Canada 
Ottawa, Ontario 


Statistics Canada 
Ottawa, Ontario 


Health & Welfare Canada 
Ottawa, Ontario 


Statistics Canada 
Ottawa, Ontario 


MacLaren Plansearch Inc. 
Toronto, Ontario 


University of Manitoba 
Winnipeg, Manitoba 


Atomic Energy of Canada 
Limited 
Chalk River, Ontario 


Pasqua Hospital 
Regina, Saskatchewan 


** 


+4 


Ok 


eR 


LE 


Laboratory System for Alpha Particle 
Spectroscopy 


Development of An Automated Method for 
Determination of Thorium in Soil 
Samples 


Evaluation of Methods to Leak Test 
Sealed Radiation Sources 


Evaluation of Methods to Calibrate 
Radiation Survey Meters 


Verification of the Performance of 
Impact Limiting Fins: II 


Cost of Reducing Risk in Industry and 
to Society 


Ontario Miners Mortality Study - 
Phase II 


Newfoundland Fluorspar Miners 
Mortality Study 


Ontario Miners 'Alive' Follow-Up 
Feasibility Study 


Epidemiology of Lung Cancer Mortality 
in Canadian Mining Communities 


The Canadian National Dose Registry 
Study 


Study of the Health Effects of Inhaled 
Uranium Ore Dust 


Measurement of the Thickness of 
Bronchial Epithelium 


Measurement of RBE for Tritium for 
Myeloid Leukemia 


Doses to Technologists from Nuclear 
Medicine Imaging Procedures 


EXPENDITURES 


DURING 1986-87* 


$ 43,000 


10,000 


18,000 


16,000 


35,000 


46,000 


85,000 


34,000 


75,000 


500 


35 


36 


ANNEX XIII (Cont.'d) 


RESEARCH 
ORGANIZATION 


University of Toronto 
Toronto, Ontario 


Monserco Limited 
Mississauga, Ontario 


University of Ottawa 
Ottawa, Ontario 


Statistics Canada 
Ottawa, Ontario 


University of British 
Columbia 
Vancouver, B.C. 


Senes Consultants Ltd. 
Willowdale, Ontario 


Atlantic Nuclear Services 
Ltd. 


Fredericton, New Brunswick 


Atomic Energy of Canada 
Limited 
Pinawa, Manitoba 


Statistics Canada 
Ottawa, Ontario 


University of British 
Columbia 
Vancouver, B.C. 


Atomic Energy of Canada 
Limited 
Chalk River, Ontario 


National Cancer Institute 
of Canada 
Toronto, Ontario 


M. McBride 
Vancouver, B.C. 


PROJECT 


* 


LE 


*xk 


** 


*% 


** 


Atomic Energy Control Board 


EXPENDITURES 
DURING 1986-87* 


Study of the Size Change of Inhaled 
Submicron Aerosols 


Comparison of the Rationale Used in 
Setting Occupational Limits for 
Radiation and Hazardous Chemical 
Substances 


Epidemiological Study of Childhood 
Cancers Due to Parental Irradiation 


Revision of Name Encoding Scheme 
(NYSUS) for Use by Canadian 
Epidemiological Studies 


Epidemiological Study of Radiation 
Induced Developmental Defects Among 
Canadians 


Comparison of the Techniques Used in 
Estimating Past Exposure to Radon 
Daughters in Canadian Mines 


Cost-Effectiveness of Reduction of 
Off-Site Dose 


A Feasibility Study of the Identifi- 
cation and Determination of Exposure 
Levels of Non-Radiological 
Carcinogenic Substances at Canadian 
Nuclear Facilities 


Standardization of Individual 
Identifying Information for Health 
Record Keeping Methodology 


Epidemiological Study of Genetic 
Disorders in Adults 


Screening of Human Populations for 
Abnormal Radiosensitivity 


Epidemiological Study of Lung Cancer 
Among Uranium Miners of Eldorado 
Resources Ltd. 


Adequacy of Relative and Absolute Risk 
Models for Lifetime Risk Estimates of 
Radiation-Induced Cancers 


$ 23,000 


34,000 


65,000 


38,000 


25,000 


13,000 


25,000 


37,000 


33,000 


50,000 


85,000 


53,000 


26,000 
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ANNEX XIII (Cont'd) 


RESEARCH 
ORGANIZATION 


PROJECT 


EXPENDITURES 
DURING 1986-87* 


Social Data Research Ltd. 
Hamilton, Ontario 


Bio-Mutatech Inc. 
Toronto, Ontario 


Radioprotection Inc. 
St. Julie, Quebec 


Senes Consultants Ltd. 
Willowdale, Ontario 


Atomic Energy of Canada 
Limited 
Chalk River, Ontario 


+* 


Hee 


LE] 


LE 


Distribution of Fatal Risk in "Safe" 
Industries - Supplement 


Cytogenetic Measurements of the 
Relative Biological Effectiveness of 
Tritium 

Measurement of Thyroid Burdens Using 


Radiation Survey Meters 


Catalogue of Data on Uranium Uptake, 
Organ Burden and Excretion 


Literature Review of Studies on Uptake 
Retention and Distribution of 
Radionuclides by the Foetus 


Regulations & Regulatory Process Development 


Econosult Inc. 
Montréal, Quebec 


CAIRS 
Elliot Lake, Ontario 


CAIRS 
Elliot Lake, Ontario 


** Socio-Economic Impact Analysis of 


Proposed General Amendments to Atomic 
Energy Control Regulations 


Uranium Mine Radiation Safety Course 


** Development of a Radiation Safety 


Training Module for Use in Canadian 
Uranium and Thorium Mines 


$ 3,000 


26,000 


18,000 


9,000 


15,000 


92,000 


92,000 


34,000 
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ANNEX XIV 
NUCLEAR LIABILITY 
BASIC INSURANCE COVERAGE 
(March 31,1987) 
INSTALLATION BASIC INSURANCE | 
Bruce 'A' Generating Station $75,000,000 
es 
Bruce B' Generating Station $75,000,000 
Douglas Point Generating Station $75,000,000 
NPD Generating Station $23,400,000 
Pickering ‘A’ and 'B' Generating Station $75,000,000 
Point Lepreau Nuclear Power Station $75,000,000 
Dalhousie University SLOWPOKE Reactor $ 500,000 
McMaster University Research Reactor $ 1,500,000 
Ecole polytechnique SLOWPOKE Reactor $ 500,000 
neue 
Saskatchewan Research Council 
ls SLOWPOKE Reactor : $ 500,000 
University of Toronto SLOWPOKE Reactor $ 500,000 


| 


a Eldorado Resources Limited 
Port Hope Refinery $ 4,000,000 
Westinghouse Canada Inc. 
Port Hope Fuel Fabrication Plant $ 2,000,000 
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ANNEX XV 
AUDITOR'S REPORT 


To the Atomic Energy Control Board 
and the 
Minister of Energy, Mines and Resources 


I have examined the statement of operations of the Atomic Energy Control Board for the year ended 
March 31, 1987. My examination was made in accordance with generally accepted auditing standards, and 
accordingly included such tests and other procedures as I considered necessary in the circumstances. 


In my opinion, this financial statement presents fairly the results of the operations of the Board for 
the year ended March 31, 1987 in accordance with the accounting policies set out in Note 2 to the financial 
statement applied on a basis consistent with that of the preceding year. 


ee 


D.L. Meyers, F.C.A. 
Deputy Auditor General 
for the Auditor General of Canada 


Ottawa, Canada 
June 8, 1987 
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ANNEX XV (Cont.'d) 


ATOMIC ENERGY CONTROL BOARD 


Statement of Operations for the year ended 
March 31, 1987 


Atomic Energy Control Board 


1987 1986 
Expenditure (Schedule 1) 

Grants and contributions $ 562,000 $ 563,600 
Safeguards support program 7,500 29,000 
Other 

569,500 ___ 592,600 

Operations 
Salaries and employee benefits 1277135789 12,044,165 
Employee termination benefits 69,226 56,753 
Professional and special services 4,275,271 3,919,931 
Accommodation 1,352,706 1,348,360 
Travel and relocation 1,004,316 1,002,944 
Furniture and equipment 542,090 257,911 
Communication 413,270 401,767 
Utilities, materials and supplies 282,026 276,430 
Repairs 177,292 F7E399 
Equipment rentals 173:243 148,269 
Information 109,179 58,946 
Miscellaneous 32375 243 

21,115,753 19,687,118 

Administration 
Salaries and employee benefits 1,901,076 1,819,713 
Employee termination benefits 4,174 - 
Board members' expenses 107977 132,599 
Professional and special services 143,490 46,829 
Travel 11,119 12,017 

2,227,436 2,011,158 
23,912,669 22,290,876 
Non-tax Revenue (Schedule 1) 

Recoveries of statutory employee benefits 30,316 18,529 

Refunds of previous years' expenditures 17,896 105,936 

Services and service fees 11,390 8,771 

Fines and penalties 1,009 1,100 

Other - 1 

60,611 VF A1 
Net cost of operations (Note 3) $ 23,852,058 $ 22,156,539 
The accompanying notes and schedule are an integral part of this statement. 
Approved by: 
P.E. Hamel R.W. Blackburn 


Secretary Senior Financial Officer 
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ANNEX XV (Cont.'d) 
ATOMIC ENERGY CONTROL BOARD 


Notes to the Statement of Operations 
March 31, 1987 


1. Authority and purpose 

The Atomic Energy Control Board (AECB) was established in 1946 by the Atomic Energy Control Act. It is a departmental 
corporation named in Schedule B to the Financial Administration Act and currently reports to Parliament through the Minister of 
Energy, Mines and Resources. 

The objective of the AECB is to control atomic energy in the interests of health, safety and national security. The AECB 
achieves this objective by controlling the development, application and use of atomic energy in Canada and by participating on 
behalf of Canada in international measures of control. 

The AECB is also responsible for the administration of the Nuclear Liability Act, including the designation of nuclear 
installations, the prescription of basic insurance to be carried by the operators of such nuclear installations and the administration 
of supplementary insurance coverage premiums for these installations. The sum of the basic insurance and supplementary 
insurance totals $75 million for each designated installation (see Note 8). The number of facilities requiring insurance 


coverage is 15. 


The AECB's grants and contributions, operating and administration expenditure is funded by a budgetary lapsing authority. 
Employee benefits are authorized by a statutory authority. 


2. Significant accounting policies 
The statement of operations has been prepared using the following accounting policies: 
a) Expenditure recognition 


All expenditure is recorded on the accrual basis, in accordance with the Government's PAYE accounting policy, 
with the exception of employee termination benefits and vacation pay which are recorded on the cash basis. 


b) Revenue recognition 

Revenue is recorded on the cash basis in accordance with the Government's accounting policies. 
c) Capital purchases 

Acquisitions of capital assets are charged to operating expenditure in the year of purchase. 
d) Services provided without charge 


Estimates of amounts for services provided without charge from Government departments are included in 
expenditure. 


e) Refunds of previous years' expenditure 

Refunds of previous years' expenditure are recorded as revenue when received and are not deducted from expenditure. 
f) Contributions to superannuation plan 

AECB employees participate in the superannuation plan administered by the Government of Canada and contribute 


equally with the AECB to the cost of the plan. Contributions by the AECB are charged to expenditure when 
disbursed. 
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ANNEX XV (Cont.'d) 


3. Parliamentary appropriations 


Department of Energy, Mines and Resources 
Vote 50 
Vote 50b 


lapsed 


Statutory contributions to employee benefit plans 
Total appropriations used 
Add: services provided without charge by other 
Government departments 
Less: non-tax revenue 
Net cost of operations 


A. sea sine 


At year end the amounts of liabilities are as follows: 


a) Accounts payable 
Suppliers accounts 
Contractors holdbacks 


Salaries payable 


The costs represented by the accounts and salaries payable are reflected in the statement of operations. 


b) Other liabilities 
Vacation pay 
Employee termination benefits 


1987 


$ 21,307,000 


21,307,000 


1,038,037 


20,268,963 
2,020,000 


22,288,963 


1,623,706 


60,611 


__$ 23,852,058 


1987 


$ 1,348,142 
116,324 


1,464,466 


358,245 


__$ 1,822,711 


1987 


$ 885 331 
1,376,046 


$ 2,261,377 


Atomic Energy Control Board 


1986 


$ 21,817,000 


456,000 


22,273,000 


3,581,484 


18,691,516 


2,033,000 


20,724,516 


1,566,360 


134,337 


__$ 22,156,539 


1986 


$ 1,816,778 


67,673 


1,884,451 


212612 


$ 2,157,063 


1986 


$ 837,612 


1,257,689 


$ 2,095,301 


The costs associated with other liabilities are not included in the statement of operations. These costs are recognized 


only when paid (see Note 2(a)). 


The vacation pay represents the amount of vacation pay credits outstanding at the end of the year. 


The employee termination benefits are calculated on the basis of one half week's pay for each complete year of 


continuous service to a maximum of 13 weeks' pay. 
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5. Obligation under capital lease 


The AECB entered into an agreement to lease a computer system effective May 1, 1984. The system was valued at $298,959 
using an implicit interest rate of 12.5%, and the obligation is liquidated over the lease term of five years. Minimum lease 
payments during 1987 totalled $79,200 including interest of $22,427 charged to operations. 


The AECB amended the agreement to enhance the system effective August 1, 1986. The additional equipment leased was valued 


at $102,112 using an implicit interest rate of 10.0%, and the obligation is liquidated over the lease term of 33 months. 
Minimum lease payments during 1987 totalled $23,909 including interest of $5,933 charged to operations. 


The future minimum lease payments under capital lease are as follows: 


1987 1986 

Year ending 31 March 

1987 $ N/A $ 79,200 

1988 120,188 79,200 

1989 120,188 79,200 

1990 60,138 43,096 
Total future lease payments 300,514 280,696 
Less: amount representing interest 57,543 67,292 
Present value of obligation 242,971 213,404 
Less: current portion 94,837 54,569 


Long-term obligation $148,134 $158,835 


6. Contingent liabilities 


At March 31, 1987, the AECB was defendant in lawsuits amounting to $13,950,000 (1986 - $14,450,000). The lawsuits are 
seeking damages for breach of statutory duties related to radioactively contaminated soil. Any settlement resulting from the 
resolution of these actions will be paid from the Consolidated Revenue Fund. 


7. Related party transactions 


AECB administers a special program jointly with Atomic Energy of Canada Limited (AECL) for research and development in 
support of the safeguards program of the International Atomic Energy Agency. For 1987, AECL charged $500,000 (1986 - 
$1,220,000) to this program. 


On the statement of operations, expenditure is net of $293,980 (1986 - $217,168) and revenue includes $41,667 (1986 - 
$26,778) for services provided by the AECB's Orientation Centre to the Department of External Affairs and AECL. 


8. Nuclear Liability Reinsurance Account 


Under section 17 of the Nuclear Liability Act, all premiums paid by the operators of nuclear installations for supplementary 
insurance coverage are credited to a Nuclear Liability Reinsurance Account. The Account forms part of the Consolidated Revenue 
Fund. Any claims against the supplementary insurance coverage are payable out of the Consolidated Revenue Fund and charged 
to the Account. There have been no claims against or payments out of the Nuclear Liability Reinsurance Account since its 
creation. The balance of the Nuclear Liability Reinsurance Account as at March 31, 1987 is $529,742 (1986 - $529,842). The 
account balance in 1987 is lower than 1986 because of a $100 premium refund paid out during the year and because the 1987 
premiums were not received during the year. 


The supplementary insurance coverage provided by the Government of Canada under the Nuclear Liability Act, as at March 31, 
1987 is $641,600,000 (1986 - $641,600,000). The reinsurance coverage also includes a class of risk excluded as a liability of 
the principal insurers and is reinsured by the Government of Canada. 


Control Board 
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TABLEAU 1 COMMISSION DE CONTROLE DE L'ENERGIE ATOMIQUE 


Coût net du fonctionnement selon l'activité 
pour l'exercice terminé le 31 mars 1987 


Réglemen- 
tation des 
Réglemen- installations 
tation des de 
Bureau du réacteurs combustibles Programme à Planification 
Président et et des et des Études l'appui des et Total 
Secrétariat accélérateurs matières normatives garanties administration 1987 1986 
Dépenses FRET ES NE" 
Subventions et 
contributions 7 500 $ © $ = $ 2 $ 562 000$ - $ 569 500$ 592 600$ 
Fonctionnement 6522 5 176 306 6 347 417 4 623 481 794 892 3 008 412 PA i e168) 19 687 118 
Administration 167 577 - : - - 2 059 859 2 227 436 2 011 158 
1 340 302 5 176 306 6 347 417 4 623 481 1 356 892 5 068 271 23 912 669 22 290 876 
Recettes non fiscales 
Recouvrement d'avantages 
sociaux statutaires 2 - = = : 30 316 30 316 18 529 
Remboursement de dépenses 
des exercices antérieurs 125 202 685 14 668 : 2 216 17 896 105 936 
Services et frais de service : : 2 = L 11 390 11 390 8 771 
Amendes et sanctions 1 009 = 2 2 _ : 1 009 1 100 
Autre élément = = = : 2 2 = 1 
1 134 202 685 14 668 : 43 922 60 611 134337 


Coût net du fonctionnement 1339168$  5176104$ 6346732$  4608813$  1356892$ 5 024 349$ 23 852 058$ 22 156 539$ 
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1 COMMISSION DE 
CONTROLE DE 
L'ENERGIE ATOMIQUE 


2 
COMITE CONSULTATIF DE 


ORGANIGRAMME LA RADIOPROTECTION 
COMMISSI ON DE CONTROLE DE | PRÉSIDENT * COMITÉ CONSULTATIF DE 
L'ENERGIE ATOMIQUE LA SORETE NUCLEAIRE 


31 MARS 1987 


SERVICES 
JURIDIQUES 


8 : CENTRE 
SECRETARIAT D'ORIENTATION 
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7 
AGENT DE LIAISON 
MEDICAL 


CONSEILLER 
LANGUES OFFICIELLES 
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10 


9 
SECRÉTAIRE DE LA BUREAU D'INFORMA- SECRÉTARIAT DES 


COMMISSION 


TION PUBLIQUE COMITÉS CONSULTATIFS 
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18 DIRECTION GÉNÉRALE 
RÉGLEMENTATION DES 

MATIÈRES NUCLÉAIRES ET 

DES RADIOÉLÉMENTS 


DIRECTION GÉNÉRALE 
RÉGLEMENTATION DES 
RÉACTEURS 


DIRECTION 
PLANIFICATION ET 
ADMINISTRATION 


DIRECTION 
ÉTUDES NORMATIVES 


15 DIVISION «A» DIVISION 22 
REACTEURS DE 
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DIVISION 
RADIOPROTECTION 


DIVISION 
ADMINISTRATION 


DIVISION 
MINES D'URANIUM 


13 
DIVISION EVALUATION 
DE LA SÛRETÉ 
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PLANIFICATION ET 


COORDINATION 


16 DIVISION «B» DIVISION 23 
RÉACTEURS DE RADIO-ISOTOPES ET DIVISION 
PUISSANCE TRANSPORTS GESTION DES DÉCHETS 


14 DIVISION 
COMPOSANTS ET 
ASSURANCE-QUALITÉ 


17 DIVISION ACCRÉDITA- 
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DIVISION 24 DIVISION USINES 
CONTROLES ET DE COMBUSTIBLES 


LABORATOIRES ET D'EAU LOURDE 


= 
Ww 


*xneroods SAJIUIO9 
SONNE SUIEJI99 Op 19 SJNEI[NSUOD S9]IWIOD Sas op XNPABI] 
xne 9drionsed quo ‘sjrasuod xnorog1d sinoy sed ‘nb auyoroyoor 
OP SJUSWSST[GeI9 Sop 10 SOJISIOATUN Sop ‘oITeg[ONU IN9}9es Np 
suodxo soy JUOWOIRIMNONIEA no} JOIOIOWIOI B ISSNE JUN) IITA 
“UONPIUSWII]S9I OP SUISTULSIO,P 9JO1 UOS SUeP ‘UOISSTUIWIOD 
RP] Op AUOLOIJO] B 9NQLNUOD JUO ‘xNBdIPOUI SIOIOSUO 39 
sinadedsulp on & S4OJduS so] ap UONeIOgETIOO EJ Jed 19 
UOISSIWIWOZ EJ OP SHIAN9E So] INS suonsonb SSIAIP & uon 
-ediorued ino sed ‘nb xnesgp9yj 9 xneroutaoid sowusrue310 
19 SOIQISIUTW XNOIQUIOU Sd] SIOIOWIOI UOISSTWIWIOZ PT 


SININTIOHINTFH 


“AX 9XOUUR & ONBIZ L861 STEW TE 
9] JULUTULID} OS JOIOURUTJ 991919X9,] Mod UEIIQ a] 


YIIONVNIA LVL 


‘Tonuue yoddes uos suep juesrezsnes 98n[ 
tj Mb ‘Sopjorotyzo sonSur] xne airesstwiwo0d 9j Jed suon 
-BOIJU9A Op Jolqo] JUOWOIQINSZI We} WADO EI op owes 
-o1d ST ‘orejduoxe un Jomooid uas op ‘apuewep ms 
‘a[qIssod 159 I] “SONO son3uvy] op oigneul us soomossor 
Sop UONeSTTNNp 39 soyaNoe,p UE UOS IOS9IL Np flasuog 

np uonegoiddey e aussaid Y499 eI ‘aquue onbeyD 


S3113191110 
SIN9NVT SAC NV Id 


‘sjauuossad Sjuaumausiasuad Sap uoyraj04d D] ANS 107 EI 9P 19 


UOYDULOfU1] D S299D,] ANS 107 EI 2p suontsodsip xne HIULIOJ 

-U09 BJ op onb 1sure ‘24m210nu 211/1q0SU0dS21 D] Ans 107 €] 
ap uoneoydde op 39812ey9 159 uonn EI] ‘SM Jeg 

‘SUOUSOEIdSP SO 30 SjuoWOUUOTSTAOIdde soz ‘XNE90] So] 
QUWISNUOD IND 99 UD SPINSSE JUOS SO9IAI9S Sop ‘anno uq 


anbiwiojo 1812u2,] 2p 2]01ru02 ap uoISSTUMUOD 


ch 


"sayqesuodsal SaJIun soy 

30 uoToemG 8j ed juowaqurofuos So9193 JUOS sonbneuroqur 
19 SoTTOLIDIeWI ‘soIgIoUeUT “SOUTRWINY VOINOSSOI SOT 

“UONPIUDUIDISOI OP SIOISSOpP 

Sop onud} BJ 19 SoTeg;oNuU sUOTIETTeISUI SOI Inod 99u98.m,p 

uoneoriueyd ev] op UONeUTPIOOS EI “WADO EI ep SIUSUWINIOP 

sop UONE9I9 ev] “SOUIUIEI801d sop uonenyeag, 19 AUIOJUT OT 

-ROIJLIQA EJ ‘sanbnijod sop juowesstiqeig, ‘suonesgdo sap 19 

S99MOSS9I SOP UONLUIPIOOD PT 39 UONCOLJIURIA eT SNOUT JUO 
uonselq EI Jed soinsse AUIQJUI UOTSES OP SODIAIOS SYT 

*S99MOSSOI Sop UOT) 

-$9809 Op 19 DUIDIUT UONS98 OP SOOIAJOS Soy J9INSSE,P PNUTJUOI 
® UONENSIUUUPE.] Op 12 UONBOIJIUCId eB] op UONSENG eT 


ANYALNI NOILSAD 


‘sjauuossad Sjuawmausiasuad Sap U0122104d 
D] ANS 107 PJ op uoneotdde us ‘sion 190 uoynusoful] 
D S999D,] ANS 107 EI op uoneordde uo sjuowousrosuor 
OP SeJoIOJO Sopuewep 61 ATEN E VAIO EI ‘snd oq 
"SOILI99 no 
SO[EQIOA SJUDWIOUSTOSUdI Op SOPUEUWISP sop B SSUOdYI US SIOW 
Jed suoneoyqnd op some,durexe ¢/.¢ ouudAOUI Ud 9SS91pe 
B OJ[® ‘ouorou9oi op syoddes 39 sgsodxo [9 10 ossoid op 
sonbrunwwos jnou 9rqnd e V499 EI ‘squue] uemq 
"JUQUIOINOS SOUIIJOIIU Op OULIOJ SOS 
S9[qIuOdSIp JUOS UOISSILUWOD PI Op SUOIUNAI Sop xNeqJOA 
-sgooid SYT ‘sponuue syoddel sa] jo uonequowo1891 e] Op 
una[NQ I ‘UOHEINSUO9 op SJUAWINIOP Se] ‘ossoid op sonbru 
-NUIWOD SI ‘SJUDWINDOP $9d HIOA9991I INOd IOAUS,P 9JSIT BT NS 
omstij WOU uos aonb Jepuewop jnoed ouuossod ano], ‘orqnd 
np uonrsodsip ey 8 sonbiporisd ssuoworddns soy 30 suon 
-boI[qnd op onsoyesyeo uOS JUDUIOSNOTIOeIS JOU WADO ET 
‘ginuenb 
opueids snjd uo sreu ‘UONPULIOJULP 2198 OUIQUI Of TB 
-IgJUdI IND UONEIUDWI[Z9O1 Op JOLIS UNoT[NG neosanou 
un Jorqnd wWoagid Y499 EI ‘UONEJUOUIOIS9I Op sIQNeU U9 
S9ATNENIUI S9S JoOUOUUR Mod 2poyjou aT[oANOU oun dope 
B JUOWIQUISANOS 9 onbsM4 “WADOD EI Op SHIATOE xne 
SU940119 Sap 19 JgIgULp Sodnoi8 sop uonedioned ey 1081 
-NOJU9 & 39 9I[qNd a] 98EJUCAEP JOSITIQISUSS B JIBSIA JUOWINDOP 
97) ‘OIUBAIMS o9UUL] Op SINO9 NE UONEJUQUOIS9I Op sIQneU 
ud orpuord 8 suoisis9p soredrourid soy 39 sruuod sop juouu 
-Q]JOANOUDI OP ep PJ ‘UOISSIUIWOD EJ Op SUOIUN9I SoUTeYd 
-o1d sop atep eT Ins 9rqnd of yWeustosuol ‘uONEIUDWIOTSOI 
PJ 9P QULIOJ9I OP SOANLNIUI XNE 9ULIOJUOD ‘JUSUMIOP 9D ‘eI 
-9P9J JUOWOUWIDANOS Np uoynjuawassa ap S12104d Sap DIT] Op 
IPU9 OI SURp ‘DPDUDT) NP ajjazpy EI op [e109ds juowaddns 
9P QULIOF snos aguue Jed SIOJ xnop 9qnd 7839 WADO EI Op 
UONRIUDUIIIS91 op sjofoid sop 119] ‘ORK Tew ua nbsnf 
"SOXOUUOD SJUOWINOOP SANNE,P 39 UOIS 
-SIWWOZD EI Op SuOTUNDI Sop XNEIOA-S9901d soy SHdWO9 A 
‘VAOO EI OP UOHEIUOWOI891 Op SHIAN9E Soy IMS SJUOUINIOP 
Sd] JoyNsuOS Jnod orjqnd 9j NO ‘eMENGC LR [eIOOS 98QIS UOS 
B soyqgnd sjuowmnoop op ayes oun opessod VAN ET 


“oou919du09 ANZ] B 10 SITIGesuodsel IMI] 

B SOI] SUONSOND Sop IMS XNEJUOUIOWIOANOS SgIIWIOD Sap 19 

SUOISSIWIWIOD Sop JURADP NO sonbiyqnd suotungs op UOTSed00,] 

B Sgsodxa Sap IUOJ VAIO EI op sluose soy ‘snjd oq ~~ 

‘UOTEUQUOI891 BT INS J1fqNd IgI19)ULP S}JUOUI 

-QUBIOSUAI SONNe,P ISNJJIp 39 ‘UONEULIOJUL P SUTJNQ sep 19 

gssoid op sonbrunurwios sep orqnd ‘orçqnd np sjuowoustes 

-U9I Op Sopuewep xne puodddl ‘UOTEULIOJUI P SOdIAIOS Sop 
MUINOJ WADO EI op onbrqnd uonewwoyurp neomg oT] 


ANOMMand 
NOILVINGOANI 


‘orjgnd np sondoi suonearssqo 
xne osuodal BS ap 19 WADO PI Op IUSPISSI ne yodde1 uos op 
Q[CUL] UOISIOA EJ IWEUTULID) JOLIDISTUTULINIUT [eave op odnoiH 
J] ‘apoued ey op uy el YW ‘241D2J0NU 211J1Q0SUOdS24 D] ANS 107 
D] ap UOISA2Y -- [10AD ap Juaumnrog ‘6L-D UONEINSUOO 
9P IUSUMI0P 2] INS 9Ijqnd np someJUSWIWIOD sop USUWIEXO 
UOS QUIUH9) Jo NI & 241D2J0NU 211]1Q0SUOdS 24 D] ANS 
107 EI 9SIA91I Mb JOUNSIUULAUI [eae op 2dn019 ST 
‘SOQUBISEP 
SUuONEIIeISUI Sa Mod onagid oseq op souemsse.] onbrpul AIX 
oxouut T ‘Jueoqdxe onbeuo amiosnos 110p onb oseq op souer 
-NSSB] ‘IOS9IL NP [lesuoD np uonegorddey 2048 ‘JUEXIF ud 79 
SOITEQTONU SUONPIIEISUI SOI JUBUSISOP Ud ‘241D2J9NU 21111QDS 
-U0dS94 Dj ans 107 e] Jonbyddep V499 FB] 8 SquOOuT I] 


JFHIVITONN 
FLITIGVSNOdS4uY 


“UNUIUWIOS 

JQINUI.pP suonsonb sep 8 juowoaneroi sAed sonne smoisnyd 

OP SAIB9ONU sYydIOYySeI Op 19 UONEJUOUIOIS9I Op SOWSTURSIO 
Sop 9948 syoddei sop juowiayes9 juonomus WADO LT 

“ombmL 

EI 9P 19 PNG Np 99109) EI Op UONEIUQUIOIS9I Op SOUISIUEBIO 

Sop SJutIU9S91do1 Op UONEULIO] EJ & 9PIE ISSNE JUO SJI OUI) 

EI] 1° SISQUOPUII ‘AdASAI] ‘oruewMNoY EJ ‘png np 29109) 

eR] JUOp ‘shed SIUSI9ITIP B SITeQTONU SIBTOU9] Op SOIEJUQU 

-2[891 SJ90dSe So] IMS STIasUOD Sop ILLMOJ JUO ‘UOTEJUOLIO P 
INUID YJ OAR UONPIOGRI[OD Ud ‘WADO EI op SIU98 soy] 

“SUOTIETIEISUI SOP IJOUMeW QILMIgS EI 10 SoTeUONBUIOIUT 

SOIIB9[ONU SOQUEIES Soy ‘syHOVOIpel SJOU29P sop uONses 

eJ ‘UMIUBM op JUSTE 9] 10 OSeUTyJeI of ‘UONOCIIXO 

‘somegjonu SUONe]]eISUI Sop UONEJOTdx9,] 19 uondoouos 

EI ‘SOUS SOP XIOU9 9] ‘SoaTovOIpeI SOIQNEUI sop wodsuey 


LE 


2861-9861 1nuuv uoddvy 


NP JIMS ET NS XNBUONLUIOJUT SJUOUIOISQI Sop UOUIEXO 
-OITEQ[ONU IN9199$ Vf SUP UONAOIMOIPEI op 19 SoMTe9TONU 
SUOTIEITEISUT SO SUEP JOINS OP SOULIOU 39 SOPOD Sop UOISTAI 
eB] © uoneredoid 8j JUOp ‘sjofns op a1oueA OpuLIs ounp 
9181 quo mb sonbruyoa suorunor sap 39 preaen op sodnoi$ 
Sop ‘SHIUIO9 sep 8 sdioned juo WADO PI Op siu98e sop 
‘oguue] JUEMA ‘aieg[oNu BUS, op onbytoed uonesyNN] 
op juodnosoo1d os mb xneuoneuroqur soUISTUeZIO SIOAIP 
9p 19 oNeQ[ONN] BRU nod sonbrwiouocsg juouroddoroa9q 
ep 19 uoneI9d00_ op ‘uONesIURZIO 9P s0U93V I OP ‘WAIVI 
op spiAnoe xne juodrored Y499 eI op swue8e ST 


SITVNOILVNYILNI 
SILIAILOV 


ombiny, 
seg-skeg 
onbisjog 
9PUETUTA 
ousedsyq 
SITE 
pus np 2210) 
opens 
QUSEUIOITY,P 
sjergpoy enbrqndo x 
IuN-oune{o y 
uodef 
OOUPII 
STUN-SIEYA 


ayeuly 
uoneulsep 
ap skeg 


sautidxs wniuein 
ua An9u9]) a3WUENYd 


: V499 EI Op uoneOdxe,p stuuiod sop & juowouroquos ‘198 
-UBH9] SIOA U9IPEULO [9NJEU WNIUEM,p SqueAMs sanuenb 
So] AUOÛx9 E EpEUeD 2 ‘OKT OTAIO squUR] JUeMG 
‘smnasstumoy sed soy so4e gyren sed sud e j1,nb 
S]JuUIaseSUd So] aJ90ds01 EPeuRD 9j onb Jomsses op urye 
SoMTBQ[ONU SoIQHeW op SuONeYOdUIT Soy Ja]QNUOD ep PNUTUO9 
ISSNE 8 VA99 EI op gAo]dwo uq ‘epeued np onegjonu 
uoneuodx9,p onbniyod ey] 8 sourojuos juos suoneuodxo 
S90 onb Jomsse,s op urpe somegjonu sonbruyse1 op yo juouu 


-odmb9,p ‘sargneu ap uoneyodxay ms sojgnuos sop I99I9X9 P 
QNUNUOD JUO ‘SAMALINXO SOIEJJY SOP SIQISTUTU J] DOAL 
H99U09 OP “WAOD EI ep SU9$E soy ‘ofeuoneu OUT Y 
“soyouey SMOISNId 8 NANVI SOIENUSO SOI JOT[IOA 
-ms mod juowodmbsp 19 sourgisAs ap uonegso eT op jofns 
ne VAIVI & SWINOY 919 B OLIoTUgSUTP aIQNeW UD PTE UN) 
“VAIVI & STWMOJ 919 JUSWIOTeS9 IUD NANVO RM EI op 
SIBUETY NO SUSIPEURD SMAIEII SONNE,P SUEP JOSINN L SOU] 
-TOAINS op synisodsip Sa “SMAILII sad Inod goueTT1OAmMs 
9p synisodsip sanne sureyioo op oyeury Jutod ne ostu eT 
MS 19 009 NANVO Simajoegi oyeNb suep SOIEISUI soueTTIOA 
“IMS 9p SJISOdSIP SUTEL9 op siTIqely eI op JUWOSsTOID 
“0B NS nouns 910d 1UO xneARy soy ‘apuUL] JUeMNG 
‘sonbiu 
-U991 sgudoid sop woysuen 2] juonmoey mddep ouurer$o1d 
Np orped 9] suep sgXed 19 VAIV.I & SIUMOJ syodxo soq 
"OrIou98 
snjd amjeu op soyoy) sonne p ins ouod 19 souepreams 
9p synisodsip op uoneon ej puordwos sonueses sop mdde] 
B USIPCULD OUIWLISOIY YT “SOURT]IOAINS op sanbruyse} soy 
1 SOPOYIPW So] JOIONNWe & WATV |] JOpre & JUESIA QUES 
-o1d un ansturwpe YAO EI “OVA 9248 HIIU09 og 
‘S241D2JONU SauliD Sap uolvsaf{yosd 
-UOU ap 21IDAI a Ted sonagid suonest[go sos a90ds01 
BPeULD OI IS JOIUIA B JUOWOAISNIOXS JULSTA 19 WAT, 9948 
NJOUO9 SONUEIES op PI099E UN,P suonisodsip XNE JUSWIQULO] 
-U09 “SOUUSIPEUE SAIBHIONU SUONEITEISUT sop uonsedsury 
J9N99JJ9 B S9sLIOINe JUOS Mb YAIY.I Op SMasodsur soy 
SOAR JOIOGE][OO Op 9NUNUOD JUO WADO EI Op sjuese soq 
‘oumegjonu uones 
-9d009 op saeIsIeIG saquaiue Sop gUIIS B EPEUCD 2 Sponbsor 
soak shed (7 op Snjd op sonSojouioy smo] Issne juaynsuoo 
1 BPEUL) Np JUSWOUWIIANOS Np suONes9[9p Sop & sIMoTTTe,p 
juousIof as SI ‘SUTEWOP 29 SUEP SUOMUDAUOD sop uON 
-eot[dde op 19 epeues np syer9Ie]Iq oTeg[onuU uonersdo0 9p 
SSIANOV SOp 21PE9 9] SUEP SUOTUNDI SosIOAIp 8 odronsed quo 
SJu988 Sag _ “OJEUONEUIQUI Jo sfeuONeU OIOU99] B sonuLIeS 
Sop OUTBWOP 2] SUP SAIANIE Sos IAINSINOd B WADO eT 


11131431VN 
1LI4N91$S 13 SAILNVYVD 


“VHOO 

e] op onbrqnd uoneuuojyurp neomg ne quessorpess uo 

YOIOYIOI OP SJBUOD Soo op eur wodde a] 1omo901d as jnod 

oyqnd x] “TIX exouury e omMB1y MonBIA us juores mb 
juouroddoyaagp op 19 OYdIOYIOI Op SJeNUOD Sop AIS PT 


$000 LEE I 2P SIPIO] Op 19 

B OUWBISOI 99 8 WADD EI Op UONNQLNUOO EI ‘aguue 190) 

‘VAIVI Op Sonueses op owwesd01g ne mdde un 19p1099e p 

uye TOVAI 9048 Juowoddojoagp op 19 oyoroYyoer op qurofuos 
Tetogds ouueiSoid un onsturumpe Y499 ey ‘snd oq 


anbruoyw 21819u2 j 2p 21011002 ap UOISSTUNUO 


OL 


g1uno9g % 0 


2pINO] NE9,p UONEOLIQE] op SAUIS(] % 0 
suodsuei], E >: 
umueJn p 
UONLIJUSIUOD Op SAUISN 19 SAUTJA] % 9 
alregjonu 2[qISNquiON 
np 91949 np sioy uoneorddy WL 
UOTBUOUIS[891 op snssad01d 
Np AUSWISSSIAEI9 19 UOTIEJUSWIATS9Y 0 %8 
allegjonu ayqusnquios 
np 21949 np uoneqeisut sanny % 8 
SJHOVOIpe SI9U99P Sop UONSIL) Bal % IT 
samegqonu sinowey fF] % 61 
uonoaioidorpey % SE 


‘SJUBAINS S]IP9IO op S98EJU99MOd so] S919ESU09 

919 JUO sfonbxne sourewop (I Ud 9SIAIP IS9 WAOD 

PR] OP UONEIUSWO[SOI OP SHIANIE Sop s}oodse xnoiquiou 

So] Joqo[suo & SIQULU Op 9SIU8810 Iso mb owWUTeISOIg J] 

‘onbrqnd sugisy,p auusrpeut uoneroossy,| 8 UONNQUUOS 

ud $ 000 ¢ 19 PEUT SOdIAIOS 19 SjuUoWOUUOISIAOIddy 

Jed sgimjoey SEA} uo $ 16S 6L OP ‘$ 000 SEL Z B WeAgys 

UONLIUSWI[391 OP SIQHVU US SOANBULIOU S9PNI9 p ouWeIS 
-Olg NE S9INVSUOD SJIPYI9 Soy ‘OQUUL] Op sINod ny 

"SIQIOIUT SOUIQUI 

Sa] Juaseyed mb oydoysel op SoUIsTURSIO sonne SUTeLIOD 

OP UONLIOgET[OS LT 19 S9888U9 SIIPOIO So] JostMMdOp urye 

XNUJUIUIOWIOANOS SOWISTULSIO NO SOIQISTUIW SON’ P 9948 

sjurofuos souwe1801d sop o1nd9xe 9JJ9 ‘uIOSNq NY ‘sg]USU 

-91891 SINd}DES sop JUoWaddojoAep op 19 SUDIOUIOI Op SoxoUUOD 

Souue1801d xne Jamofe p 39 ‘uONeUDWIE[Z91 op JepueW 

UOS OP SIPS VJ SUEP S2TqIPeIO 39 sounuoddo ‘sajsnf suorsr99p 

Sop oipuoid op uomouued my mb syuounsed syuourouSresuar 
SO] VAOO EI & MumMoyj op 159 owwressoid np jndelqo,7 

‘JENUOD B S9INd9x9 juos sjofoid 

Sd] JUOp onbnewou sYyooyseI op owuesOId uN oNsTUTWIpE 
V499 PJ ‘uoNneIUSWII]S91 op SHIAN9E sos JoAndde nog 


SIAILVNAON SAGNLA 


‘V499 EI op uoNdedsut,p surosoq Sa mod omsoul op suowu 
-NNSUI SO] HUINOJ op 19 JouUOTeI9,p ‘Iared91 op JuoWTeS9 
odno00,s ANOJEIOQE] ST “suondedsut soy JUMP sgao[oud 
suoy[nueyo9,p sonbrutyoorpes 39 sonbruryo sasATeue sop 
190)99JJ9,P 9[qISSOd 359 [I NO EMEC B oOWIOR] UN JUON 
-uleUl WADD EI ‘AIULOJUOS op owuweI801d np inddey y 
“xner1ourAold soustu 
-8310,p Smo\sodsul p] Op sodtaros xne Jodde esrey WADD 
EI ‘aguuey] op uly PJ Y ‘SOUIAOÏ oun doAe gupqusuodsor 
oun oseiied 9J[9 NO sourewuop sop suep no xneomq op sed eu 
9I9 NO SOOUTAOI soy suep JOWWOU up juepuodoo onuNUOD 
A “xnerouraoid sowstuesso sop jueusaold smajoodsurp 
2IQUOU AJ WNpgi dnooneoq & oII[9 “HIIULOJUO) op suoNdedsut 
Sop JonjsejJo nod sosregjonu SUONEITEISUI Sop SAIS xne 
xneoing sop 19 xneuoIs91 xneoinq sep smojdedsur soidoid 
Sos ms snjd us snjd op duos pod WADD 8j owWIOD 


"JEULIOUE UONEMIS 90] 9JEUSIS In] 39 Sonbrpourod 
suodder sop auosgid my stuurod op omermin 92] 
onb ‘stuuod np uonrpuos auwo9 ‘a8Ixo WqADO eI (p 
‘suondedsul sop juanjseyjo 
SUONEIEISUT Sop UONLJUSW[S9I BP] Op JuodNd00s 
mb Y499 EI Op SUOISIAIP sop sjua8e sap (9 
‘epeues ne sodojost 
-OIpel ap stutiod op same 767 p onbjonb sap sgidne 
QUULIOJUOS VP SUOTBOIJUSA Sop JOUDUI Op 159 9[01 [Ed 
loud 9] JUOP WADO EI op smojsedsur onenb adwos 
neainq onbeyd *(d0q9gnd) [ear] 19 (OLEIUO) EMENC 
‘(OLeIUO) BBnessIssIy ‘(euoqry) AresjeD e sonns 
xNBUOIsel xnvomg oyenb juowoponoe aIstxo IE (q 
‘SIULIOA op Sarre 
SOP SUOTEIIEISUI Sop AJUEJSUO9 SOUPITIOAINS oun 
gould IMs 19919X9 P 19 SUOH9OdSUI Sap 19M)997J9,p 159 
9194 redrouud me] ‘(oOHeUuO) 9x7 10MALP IUT 
UOIZ9I EI L JO SOJIB9IONU SOJETU9O sop SAIS xne 
SHdaJJe JUOS WADO EI op Smoasodsur burs-J8urA (e 


: SUOÏEY SOSIOAIP OP 9919X9,S 9[0N 

-U09 97) ‘SIA MOI Op SUONIPUO) SOI 19 WAD Juows3oy 

np suortsodsip so] JUSAI9SO stud op samen sa onb 
JOMSSES OP 1S9 WADO EI Op sopor xnediourd sop un/T 


FLINYOINOD 
V7 3d JTOYLNOD 


‘IIX OxouuR] R OMS MoNZIA U9 SJOU99P op UONS98 op 
SUONP][EISULP SIL so] SNO} Op ais] BT ‘EUOAY US xnop 
19 204900) Ne xnop ‘JOIMSUNIY-NESANON ne oun ‘OLEJUO 
uo ides : uoneo[dxop sued un nuajqo juoreae syoyo 
-9P 9p UONSes op SUONETIEISUI ZI “L861 SEW TE NY 
‘ymMy 9J2ANOUQI 
B Ud O]J9 19 SJoYSOp Op uONseS op uoNe]]esulp uoneTodxa p 
SIUL9A XN9P 9IAI[9P B UOISSTUIWIOD eT ‘aquUR] JUeMG 


L86T-9861 januuv 1oddvy 


‘AQUEIN) Og 9P SI2U29P Sep uONeNdeAd] Inod 
SOUS Sop UONSI[YS OP SOPOUIQUI SOI JOIpNy9,p UIJE [eIgpey JUOUI 
-OWIOANOS 9 Jed 1jqe19 [BAR op odnoss un Jed soyrey JUOIIS 
suonepuewwosel sep onb nagid 159 [I ‘apoued 9199 Jueng 
‘OURIUC Ud ‘AqueID 104 B ‘OpIIWI'] OPEIOPIA ssomossoy 
Sop SoU99P Sep UONses op uONeTTeIsuL| op UOTEMOAXO p 
SIUHOd 9] ‘oguue oun mod ‘g[aanoudl & UOISSTUIWIOD ET 
“OQUUR] JUMP SAIEJUQUI 
-W09 mod a1qnd 919 e S/HIDorpD1 Sjaysap Sap uoyDnIDA2] 
4nod S24DIUIU21824 S291119911p SaU81] Ja Saduasixa ‘sfy 
-2af4Q ‘pOI-D uONeINsuOD op juoumsop 9] “onno uy ‘ofeury 
UOTENIEAY MAJ Mod saigiW9 Sop JUOUWIOI[ON9 1ITqQeI9 UO 
“QUI9} UNOS & INS JIOS SJ9U29P Sop o8ey90}s of onb usrg 
“sud onbeys 
Suep sonagid sopoyi9ul XNE JUOWIQULIOJUO9 no ‘sTuLIOd un 
SIATTOP B WAOO EI Seyjonbxne synoevorpel syoysep op uonses 
OP SUONL][EISUI SO] SUBP S9INSSE JS9 soWOSoId Ssoourisqns 
op UONeSTTNN] op 19 somegonu suoneyyeysur sop JUEUSAOId 
SUANILOIPeI BIQIeJ Op SJOU99P sone sop uonsed eT] 
“OUI BT Op UONeO[dxap stu 
-Jod 9] sed saquoue8 91 159 UONSed Ing] je somuenb sopuesd 
ud SJMpoid yuOs SJI “HIANOBOIPEI 2IQIEJ Op JUSIOS WNTUeM] 
op UONBNUIOUOD op 19 UONIEIIX9,P SNPISAI soy onb usrg 
‘SJNOVOIpeI SJoys9p op uONses op suoneyyeisutp 
911 R “SJOUNSIP uoneyopdxe,p sued op efqoj OJ mb 
u0J9q US SAMIONNS SOP SUEP SPYADOJS JUOS SMAJIEII Sop uON 
-BIO[dx9] op jueusaoid synovorpes suIOuI dnooneoq s19499p 
sonne,d “a[qnsnquiod 2] Jooeyd B QoUDUIOD e UO soronb 
~So] SUP ‘UO}9q U9 SOJQIQUISS SomMONAS sop JIMISUO9 
B UO ‘MAP ANNE] MOG “UO}9q UD SOIIS Op MOLIAIUI] 
R sgovid ‘gpnos Jo19e ud SMAUSJUOI Sep SUEP ‘298 B 9AD0IS 
1S9 JOIUTZOP Jou] & SIU 919 B mb smojovgI XN9P sop uN] op 
9[QNSNqUIO9 oe] ‘sfeUuly UOTENIEAY UOS IMs 9SLId 110s UOTS 
-199p oun,nb 90 enbsnf ‘smojoeg1 sop uoneiodxep sruurod 
ne JUSUQULOJUO) “SINDIOVZI SOP OUIQUI AIS d] INS ‘neay 
SNOS SJaINS 9j]NO} US 9YADOIS 919 E UONEJIO[AXS u9 SMaoear 
Sop JuBUaAOId SPL 9[4NSNQUIO) 9] ‘oguUR] JUeMG 
“So[qrey JUOWOANeIOI sonueNb us ipod 
1S9 SIMAJOLAI Sap juBUSAOId gsmnd9 9jgnsnquios 9] ‘on3uoy 
HOS QOURSSIOIDQP op opouod es onb Jo Jnovorpel juouragney 
NOs [Nb ustg ‘oui8110 MI] Op UOTMOUOJ Ud OLA syne 
-OIPBI SJOYD9P Sop gIANIvOIpel op gIBop XY] “opoued 9799 
JUMP Jopieye,s op gnUnUOD B VAN Pk] aonbey e auel0d 
-WI uonsonb oun 359 synovorpel SJOU29p sop uONsed eT] 
‘JUSUIQUUOJIAUS [ InOd no ‘sus 
Sop SIMS PI 19 ques Ee] mod JoSuep op sed juaquosord 
ou SJLnb Jomsses nod s}oys9p soo op uONsed eT JoUOWIOIZEI 
9P VAOO EI B oquiooUT I] ‘SJNOBOIPEI SJOU99P sop Juesnpoid 
sojosaid soouvisqns op SMAPSINN soy sno} 39 sosregjonu 
SUOTETTEISUI SJ SOjNO} ‘OpmNo] NE9,P SOUISN soy nes 


SAILOVOIGVY 
SLAHIACG SAG NOILSAD 


‘orqnd 2] no uodsuen op sgAojduia soy mod 
AIueUOdu JUaWIOUUOARI Op OSOp op gUTeTUD BU SIUSPIOUT 
S90 ap UNDNY ‘SolTeJUDUE]S91 SAUT XNE oInoLI9dns stjoo 
NP SNS EI R JUOWOUUOARI Op HISUQUI OUN 9[999P E UO ‘sed 
SoNNL SION SUL ‘2ANOOIPEI SIQHeUW Op 9JNJ ounone no & 
Au [I stew ‘ouai 98PIEQUO Op OTIOS 159 OUINUT QIUNI9S 
op oddojoaus] ‘seo sion sueq ‘st[oo un,p sovyms yy e uon 
“BUIWEJUOS OTQIe} OUN & NI] QUUOP & HAN OIQIE] Sen op 
uontpedxe oun opnos ‘JOA 9j sede nod oatsuayjour anu9A9p 
159 19 SOUESSIOI99P Op OpoLigd o1MO ouN jeAR SOA SATION 
-OTPUI SIQHEUI ET ‘SIOJ9MNO] ‘sprgdnogi 919 srewref jUO,U SI109 
Sa] 19 QJOA 919 B S1109 oNeNb JueUTIUOD UOTUIeD UN ‘s}USp 
“IOUT S99 IULE4 “Wodsuen oJ JUEMP sporoysodns soBewwop 
Sop Iqns juoreae Mb stjoo ap a1oous no ‘sgyonbn9 eur s109 
2P “SI[OD sure}199 suep sojuoredde no soyjop1 saymny op ‘uon 
-eunsop & SopaLue sed juoreio,u Mb suostesAl] op iessiBes 
II ‘orgnbua,p 1ofqo y ey quo squoprout /7 ‘snd oq 
‘“MANBIA ud syeoiyns99 EZ] onbyonb year 
A TE ‘L861 Siew [¢ ny ‘oferogds ouLIOJ snos sorgneU sop 
JULUNUOD SOBETIEQUIO,P XNIP 39 SUSIPEUCI SJEOIJILI99 op suoN 
-eqoidde ÿz ‘srosueng sieo1yni09 ap suoneidosse 0€ ‘sore 
-199ds suontsodsip op suone1dose 97 : suontpedxap 19 stjoo 
9P SIONS TL SIAN9P E VAIO EI ‘oguue,y Juemag 
‘0661 JorAuel x] 
9] JONUS spuoU! 9] SUEP INONSIA U9 BIOQU WATY |] SP 
C861 Op JUOWTSQY 9] onb nagad 759 |] ‘Soreuouwos mod 
9SNJJIP BIOS UOISIADI op Joford oy ‘ouruu BIOs onbipunf uo 
“exa] anb seq “WAIV Op IUOWISQY NP Cg6I Op UONP9] 
op ued & LYING lUWISQY Np uorstagi op yofoid un 
981p91 E VAHYDO EI “AIULOJIUN,P 900$ Jeg ‘opuoU OI sIOARN 
R SOANOVOIPEI SoIQneU Sop UOdsueN 9] NS UONEIUOUWAIB 91 €] 
mod 9seq op ues mb s24y2D01pr4 sion sap jaodsuvsy 
ap IU2W2]89Y NP UOISIOA 9JJSANOU ouN gIqnd e (YAIV) 
oNbiwoje s310u9 op seuonewsajur soussy I “SSI UT 
‘Sasnasasupp Sastpuvyo 
-4DUI Sap 4odsup4j 2] ans juawajsay 9] Jed sonagad yuos 
mb ‘soanjovorpes sorgnew sop uodsuen a] mod ssouesrx9 soy 
Ins SUIOdSUEIL Sop [eIgpPoy SIQSIUIU J] II[IOSUOD WADO EI 
‘quajua,p 21090101 un 8 JUOWIQULIOJUOD ‘(0tL-E8/SHOQ) 
‘(LAN IUSURISQN) 140d$ub4 nv Saguysap Saayovompos 
Sa4gyDUl Sap 28D]0QU2,] MS Juaua{say np uoneoyddey 
Jed Soanovorpel Sorgneul sop uondeogs e] 39 odsuen af 
Inod syneredgid soy ‘o8ereque] Quowe3e1 WADO eT 


SAAILOVOIGVY SAYFILVIN 
S210 LHOdSNVYL 


“PM @ SIODUS jIe}I9 oN 

UN Jd SJ[BUBIS 919 1UO SaMeJUOWO[Z9I STUNT xne omorI9dns 
TTOUUOISSAJOId UONEIPELN P sed IMyY-xIq “SoARIZ SJUOUI 
-onbueul Sap 19[999p op uOISE900 8 Juonouuod suonsodsur 
SOI ‘IUOUIOISQY NE SIULIOJUOS EJ JosemMooue,p Snjd uq ‘srw 
-Jod Me] op 19 WAD WOWIBQU NP suontsodsip soy JuoTeA 
-JOSGO SINAJESIINN Sof IS JOU9A op ue suonsoedsut 00/7 
QUOUI JUO WDD EI 9p simojdodsur soy “OQUUC ap SMO9 ny 


anbiwiojo 91841399] ap 2]011U09 ap uoIssTUnUO? 


8 


sjuad ap aiquon = 


:oourAOïd red 
stuuiod sop uonnsed91 ey onbrput snossop-19 nv9[qe1 ST 


ves [230], ] 

LLC SIOATG 

L6I SINOSSIULMO-] 

post onbnus 
AOITS] Op UOTEUTUITA 

VIYI 2MSN 

LOT orydessorpey 

£OI gjongd op synd op orydeiseiq 


XNVIDIOUIWIOD SJUOUIOSSTIQUIA 


119 SJUDUWIOWIOANOD) 


ice JUSUIOUSIOSUD,P SIUSUISSSI1{EI9 
SONNE J9 SOISIOATUA 


OOL XNBOIPSW SJUOSUIOSST1{219 
Sanne 39 xXne]IdOH 
= 
sud ap 
- SIN9}ESINI 
91QUON ves 


: WMS OUIWOS JresstedgI Os MONBIA US sodoost 
-OIPEI op stunted op 91QuOuU 9] ‘/ 86] SIeUI JE NY 


“aMS Jso uoNdsoU0 
Ing] onb 39 Sodojosr-orper op ginuenb oyqrez un nb juouuon 
-U09 ou SyLnb sored ‘stuuod un 8 omofnsse sed sou ‘oros 
op xneouued soy 19 SQUNF Op SMA9919P SO] AUIWO9 ‘syMpord 
SUIELI99 SUP S9d0]0SI-OIPEI Op UONESIQN] ‘oyoueAdl uy 
‘Suonvordde soo mod soressosou juos stuLrod soq ‘ajoned 
op Simd sop oryderserp ey] 39 onbneis 991919] op uoreuru 
-I]9,[ Mod ‘somsour soy ‘oryderSorpez ey mod sjousnpur sino} 
-d9S Sof SuEp Jo ‘sonbnnodei9y 19 sonbnsouSerp surz sop eB 
‘AUT99PQUI US SgsT[MN dnodneoq jUOS sadojosI-orpel so] 
‘sodoy 
-OSI-OIPBI SUTe}IOD op 10]dwWI9,| JUSJUOWIA[S9I Inb sedojost 
-OIpel op stutiod so] 19 ‘opmoy nes op 1° WNLIOU} Np ‘wntuU 
BIN] op 1ojdura] JoyUOWI[S9I Op ANA Ud ‘MoNBIA ud JU9TEI9 
St wop ‘sajtosoid sooueisqns op stuuiod soy : ourewop 
99 SUPP VA99 EI op stuiod op sow0s9e9 XN9P 9SIX9 I] 


SAdOLOSI-OIdVY 1 
S11149S34d SAINVLSENS 


“XNEJUDUIOUIOANOS SOWSTURSIO Sanne SUIEJI99 op JuRepusdsd 

DAQI9I WOdsuey Np UONEIUQUIOIS AI BT “oSeTTeEquio] JAUOU 

-21891 U9,P WADO EI R OQuIOOUT [I “HJOINS NO] Ua saglI0d 

-SUB JUOS Sopra nb Jomsse,s op ule Jo epeur) ne onpuedor 
ZOSSE 1S9 SOITeZ[ONU SoIQHeU Sop UOTIeSTTNN] OUIWIOD 

“OUIR[MN O[ JOULOJ 

-U09 9S 110p soyfonbxne uOnEJIO[Ax9,p suonmpuod soy juan 

-U09 WADO EI Jed SIAN9P stunted a] ‘YA MOWOIFQU Np 

suontsodsip xne SouLIOJUO9 juorss opudidanue adwos pnb 

SAIAN9E sot onb WADO EI SIOUTEAUO9 JIOP 9PUEUIOP EI op 

MOINE] ‘sameg;onu SUONETIEISUT sop sed 9j Suep onb sp10qeIs 

19 S9]][TeI9P SUIOUI JUSIOS SIULIOd op SOPUEUWIOP Sod B JUDWIOAN 
[91 WADO P| Jed sg8rxo syuowioustosual so onb uorg 

‘souosoid 

SOATIOKOIPEI SOOULISANS sop oULOJUaI Mb juowrodmbs] 

ep no ‘SIL9S91d [ONE UN no 29UEJSQNS UN JosTTNN 

no a1pu9A ‘Jopgssod mod Y499 ke] op stuued un nua1qo 
NRF [I “WAD uowssgy 9j Jed onagid uondooxo nes 


SIHIVITONN 
SIH3LLVN 


*XNVIOIOUIWIOD SJUSUWIOSSI1QEI9 SOI SUP MU 

19 XNVOIPHU SJUOUWISSI[QE]9 So] SUBP CZ “‘OUDIOUDOI op SJUOUI 

-OSST[GRID So] SUEP PZ : ISuTe yesstedg1 os sopnonred op 
sindjeig[9008,P stuLtod op sIQuIOU AJ ‘/ 86] SIeWI JE NY 

‘V499 EI op stuned op ouns91 

ne SastumMos juos onbrwoye o13190u9,. op ommMpoid yusanod 

mb sproredde soo op uonuodxo] je uoneresur TT ‘Souris 


L86T-9867 1nuuv uoddvy 


-IQUIWOD 19 SOJPOIPOUL SUT] SOP B NO SOSAÂJEUE SOI 19 BYOIOYIOI 
e] mod Ssostpnn yUOIS mb sjuesruor S]JUDWIOUUOARI Sop 19919 
op uye sonbnouSeuwu jo sonbrn9919 sdureyo sap sed 1mpord 159 
nevsosiej 99) “sonbrwojeqns soynonsed op nesosiej un s[8aI 19 
ympoid mb rroredde un 159 soynonsed op mmate19999e uf 


SFIINIOILYVd 
Jd SHNALVYATIOOV 


‘IX OXouUB] & OINSIJ MONBIA Ud 9PINO] Nea,p souIsn p 
stuuiod sop SSI] PT ‘JUNE Ud SSI aNg,p JUSTeNUTUOD 
SUOTIEIIEISUI S90 STEUU 2949) Ne 2NNE] 19 OLEJUO U9 UN] 
‘IMONSIA UD ISSNE JUdTe}9 UOT}ONsuO op SIL xnop ‘song 
op olegjonu oxo[dwod ne MoNBIA ud 9PINO] Nva,p SOUISN P 
uoneyo[dxo,p stud xnop qreae À [I ‘7 96] SU JE NY 
‘SOJQUUDAUOI 9OUDSIM,P 39 9IOINS Op SowsAs op onamnod 
19 9Jpo nb 19 zes 99 nuajuos & UOSeJ Op onuaqureuu 19 ONdSUOD 
1S9 OPO] Nvo,p oursny] onbsso] onb 91AT9p ouop 1sau sruzrod 
YT ‘onbixo) son ze3 un ‘omyins sugsorpAy,p aiuenb opuess 
oun oIssodgu 9P2901d oy ‘juowauuo Aer Op Josuep unone 
Quosoid ou Opmoy] neo,p uononpord vy onb uatg “WADD PI 
9P UONEIUOWI[SOI BT B MO{Nsse 359 Jo «aILI9S91d doURISqns» 
9P UONIUTJ9P B] SUBP SNOUT JUOP JS9 JJ “INdWOdOTed ap 2JQ1 
9] onof [1,nb 39 uOIssly op ONE EI IMUaTeI Inod 9s1jnn 159 
pnbsimd ‘QqNVO oregponu MAI NP UONBIOIAXA] e Jon 
-U9SS9 9S0dW09 UN JS9 (OpNO] Ned) UNTIQINEp op opAxo,T 


3G4Nn01 NV, SANISN 


"X OXOUUR] B OMBIY IMONBIA ud SOJQNSNQUION op UOTE 
-LIQe} Op Soulsn,p stunted soy sno} op ast] PT ‘UONEIIEISUT 
UOS JOSSE[IOP ej Op uTey ud 11819 39 UOTJONpOId es 95599 
TAB ‘(HOIMSUNIY-NEOANON) UOJOUOIA B ‘epeuRD SULIOOU 

-18uq uONsnquUiog ‘(29q9N0)) souuaIwA B UONETO[dxap sn 
-IATIOB SOS OS6I US NdWOMdDUI & ‘OUT PEUT) dsNOYsUNSOA 
“YOIMSUNIG-NBOANON Ne UN Jd OLEIUQ Ud SION : seq 
-TISNQWOD op UOTBOLIGRJ Op SOUISN,P UOHEO[dx9,p stuued 
onenb JIAI9P WEAR UOISSIUIWOD EI] ‘/ 86] SU TE NY 
‘sa[qnisnq 
-WO9 op UONPOLIQU, op QUISN oun,p UONEJIO[dx9,p SIuuod 9 
PISANOUOI BW WAOOD LT ‘SOIUPSIPJSIES Sog[9A9I JUOS OS SUC] 
-EJTEISUI S99 OP JUOWOPUSI Op SUOTJENEAQ SOI 19 SITULOJUOD 
op sonbrpouod suonsodsur say sano} ‘asguuey JueING 
"2[qnsnquo) 
op soddeiS soy sowsOJ mod wnruoonz op 98erpe ud soqm sop 
SUPP SogI[IOS 10 Sogoe]d aymsus JUOS mb ‘aisusp a11o7 B sonb 
-UpulyAd soynsed op OULIOJ SNOS JOUISN] 19 JOYLOIA oy ‘JOUI 
-LdWO9 9 1087 [I ‘AQNVD MAI9E9I uN suep squsnquios 
AUUWO9 WNIUBIM,P 9PÂAXOIQ 9J J9SINN HOANO op jueay 


SATEILSNENOD 34 
NOILVOIGE V4 ACG SANISN 


"x OXOUUR] 
R OINSIY MONSIA Ud WINTULIN,P UOISISAUO9 Op SUOTE] 
-[RISUI,P 19 SOLIOUTJJeI Op SIULIOd So] sno} op SSII PT 


‘ojeydsoyd ne sreiSus p 
uoronpoid ey jueae onbuoydsoyd oproe,p uoneuouurpe p 
SYOOIS Sop exe 9fj9, nb wnIuemM p anuoou0s ep sanuenb 
soinoed op JUSUIES9 jnpoid eyoq[y] op outsn ouf} 
“JOATY, Pull 
ap 19 9dOH UO op SUONETTEISUI sop uoneito;dxop srurod 
9] SJSANOU9I B UOISSIWUWIOZ EI ‘opoudod EJ JueNGq 94 
ud 19 {Of Ud JOATY PUY Op QUISN] op HNPOId 9] JUESsTIOA 
-U09 (OURIUC) Sd0H 110g & TAY Soy Jed sagirojdxs suoney 
“[eISUI Sanne So] ‘(ONUIUO) JoATY Pull & SOI ‘(TAy) 991 
-IWI'T OPEIOPIH SOOMOSSOY SOP d][99 Iso WNTUeIN P gnUDDUOD 
9] INIOAUOD B VAIO EI sed sgsuojne SLIQUTJJEI Nos eT] 
‘epeued ne UINIUBIN P 
JUDUJOSSTYOUUS,P QUISN OUNONe AJSIXQU I] ‘IYOLIUS 9[qnsnq 
-WO9 np sonbuqey mod sXed sure1109 suep 9110dx9 159 NL 
19 NANVO SMALL So] SUP 9[qNSNQUIOS AUILUO) gsTTIN 
159 “ON, T ‘C4n) uniuem,p amonpexay] no (CON) wu 
-BIN,p 9pAxOIq 9 onbraqey 359 yonbnp med ke ‘(ÉON) wnru 
“LIN P 2PAXOU UD HJISAUO9 ISO TeIOUTW NP UOTENUIIUOI 
ej op juoraoïd mb (aypamoj7jac) wnruemp 9nusouos > 


WNINVAN.A NOISHAANOOD 
4d SANISN 13 SFIHTNI11VH 


‘XI °XOUURI & OMB 

MONBIA ud WNIUEIM,P uOeNUIOUOD op SOUISN,P Jo SoUTUI 

Op stuusod soy sno} op AISI] PT “WADO EI op JUOWIOSSEIO 

-9P op stud sop sed sogUdUWID[S9I JUOS JO JUOWOSSE[SEpP Op 

SIOA UD JUOS WNTURIN,P SOIQIUIUI SUOTIETTEISUI OaNeNA) “SoIA 

-I9P 919 JUoTeAR ‘(OANON-OU9 IL) JOperge’y ne un Jo UEMOUO 

-JeYSeS UD XIS JOS ‘TeIOUTW Op UOH28X9,p SIULIod 1des onb 

STPUE] ‘UBMOUIIEASES US MONBIA Ud 11e}9 OUTeLIDINOS uON 

-e1o[dxo,p stuod un ‘snjd oq ‘uononua,p xneaey sop & osTu 

-NOS 39 QOULT[IOAINS SNOS og0R]d 118J9 OLIEJUQ] op ouTW onNe 

oun Jo (UBMOYIIeYseS Ud SION ‘OLJUO Ud burs) sosuome 
Weg SOUT IMY op UONETOIAXO] “L861 SIEUI TE NY 

“L861 US 

gn3[nwoid ong WerAop mb ‘wnruemy op ogrutw uonero[d 
-x9 NS s1ogid JUOW[SQI UN 114839 B UOISSIWIWIOD ET 

"PU OpueIs 

B uOnEO[dxo, JUOWOT[ONIOe JUOJ UD UEMOUIIEASES EI Op 

19 OLIEJUO] Op SduTAOId so] Sopnos stew ‘epeueD Np SUOISAI 
SOSNOIQUIOU OP SULP WWNIULIN, P SJUDUIASIZ Sap d1STX9 II 

‘QUIBLIOMNOS UOTEIO[dX9 p stud un 31u9190,p arressoo9u 

1S9 [I ‘SJUDWOSIS Sop SUOT I] SOLS sop Josnesd 19 sjind sop 

J9IOJ ‘sjororjsodns sos op JUSUWISAQIUS D xneABy SJUELIOQUU p 

8 Jopgooid ne pLnbsiog “uepuodeg ‘WyNs run op 

uonoenxo,p stud un ‘oovjins uanb yenxo 1S9,U TeIOUTUI 9] 

IS ‘QOI mod ¢o‘o & amorsdns mous} ouN,p UMLOU] op no 

wniuemM,p 34 OI op Sd ‘aptatd souue oun juemMp ‘are nxo 

noanod mod stuuiod un YA) JUOWSISQU I] DAP HIULIO] 

-U09 Ud ‘HU91QO INI [I “‘WADO EI Jed oguoW{S91 sed j10s 
ou UMHOU} NP 39 WntueIM] op uoNeIO;dxa, onb uorg 


WNINVAN,A NOILVYLNIONOD 
4d SANISN 13 SANIN 


anbiwojp 21812U9 ] ap 21011409 ap UOISSNUWOT) 


9 


‘M9J9891I Np uon 
-enodxoy omouuod op ue aus op sIuLIod ne uoneoryipow 
oun 9anoijdde & UOISSTWWIOD ke] ‘anno UA *INAJ29I 99 Mod 
uonongsuod op stuuiod un njoi & JOYA] ‘souuey Juemnq 
“SOUISET9,P MA OO 9P 19 MOTEU op MIN T 2P UOHONp 
-o1d et mod odAjojo1d op 19s FAOUMOTS uonensuoul 
-9P op MojoegI ST “QUUL QUIEU9OI PJ Op SINO9 ne gpueUl 
-9P BIOS UOTONIJSUO) op SIULod of onb nagid 359 [I 39 9aINs 
op uowexd un p Jofqo] JuoWAT[oMR Ie} ponidoouoo ued 
YT “XUN Mooeg1 NP JuowMNeEQ np ANUWIXOI eB HINnsUuo9 
juowmnMeq UN SUEP MIS eros INb MM OZ OP sN910e9I UN ISO 
X-HIdVW ©T BMEUR 8 HHOAMO'TS UONENSUOWIP op 
MNOIOBII VJ 19 JOATY APY R X-H'IAdVIN MAIS OI TOVAI 
op SAIS xne mojoegI Op sjofoid xneoanou xn9p ea A II 
“SUONLT[LISUT SONNE SOI J9 DYOIOYSOI Op SINOIOPII $90 
JUSWOIQINSSI JUgSodsut WADO EI op sjuase say ‘oyosoysor 
op SIMAIEII SJURLIOdUT,P JUSANON 9S NO ‘(EJOINUEIN) EMEUIA 
€ 19 (OLEIUO) JOATY XTEUO & SOMIS JUOS TVA ep SIUOUI 
-assljqeig xnedrouud sa] ‘ous onbeyo op sarresponu suon 
-E][EISUI Soy] So]NO} 9qoj8us mb stued un TOYAI op ayo 
-IOU991 Op JUOUWIOSSI[QEI9 onbeyod & ISSNE SIAI9P WADD ET 
‘stuod un p SOUCIANOP ey 8 Juenb neoa 
-NOU 187 uNdne ‘oguuey JUMP ‘no e Au [I Jofns 99 Y ‘Ep 
-eURD np sonbrjore SUOIB9I So] SUEP 19 1S9 9199 FT ANS oITegIO 
-nu uorspndoid 8 fersowWOD ULeUI-snos un I9}10;dxa,p 
19 IIgnNbov,p UONUSIUT,P STAB UN ‘USTPEUCI-OOUCIF WNTJOSUO9 
un OU] SWAISÂS uoNneVoOdsuell SULEUWANS JEUONEULIAUT 
op nSor JIBAB YAHOO EI ‘IU9P9991d 991910X9 ] JuUM 
TITA 9XOUUR] 8 ONS MONBIA Ud AUDIOUIOI Op SMAIJOLII Op 
SU SO, Sno} op AS PT ‘Sonbnuo-snos s98erquiosse sop 
JUOS Sanne XN9P So 19 ‘MM S Op ouros1d 9441 op majoeor un 
Iso UOIIUEH ep M9 “OVA zed gnbrqey ‘T-AHOAMOTIS 
9p WOU 2] snos nuuOd 2441 Np JUOS SMAIII S99 op 1d9S 
‘(oueuO) BIeURY 8 ‘(TO VD SAUT ‘epeued np onbiu 
-O1Y SIBTUXT op onbrwryoorpel 919190S EI 8 19 ‘UOOIEYSES 
R ‘[IOUNOD Yoreasoy UEMOUOIEASES ne UONEJO[AXS us Issne 
JUOS QUDIOUIEI Op SIMAJOPII sanNe xnoq ‘ELOAY us un J9 
9SSO9H-2JJ2ANON US uN ‘Oogend Ne XN9P ‘OLEIUQ US oeNb 
JOS ‘SOUUSIPEULO SOTISIOATUN So] SUEP uone}I0]dxo us ayo 
-IOU99I Op siN9joegI MY Weare À II ‘9d1dIOX9] Op UY EI V 
‘NANV)D SINAJOBII sop UONEIOIAXO.] 
Tu uondaouod EJ IU JOTJIPOUI op ortessosou sed sou [I.Nb 
159 O[LIQUYS UOISNIOUO) FJ ‘TAINS UN JoIMsse mod suonepuew 
-WOder smorsn{d suuoquor Woddes 9j onb uarg *NANVI 
SANIIDIA SAP 9194NS D] ans J{QOU1AYII, ap JU2P1990,] ap SUOIS 
-Snd4ad94 $97 9MQUI WOddeI un suep sAuouMmIOp 919 1U0 
9PNI9 91199 Op SJEIMSAI SYT ‘SOPIJIPOU 919 JUOTEIAIP EPEULO 
ne SINAJOLYAI Sap uoneywodxa] 39 UONdSU09 FY Is JoUTU 
“JOI9P Op UIJE ‘JU9PI998 199 op soduUoNbgsuOd Sa] 39 SasNed soy 
JUOUIDANSNEUXO JIPM9 IUO VAIO EI Op SIU98 SOI ‘QGNW) 
SIMAJOEOI SOP 9[[99 Op BUSIOJJIP SQN HOS MAIIEII NP uon 
-doou09 ey onb uoig *S'S'Y N Ua ‘JAGOLIOUOL op oyenUSO 
EI R JINPOId 159,8 JU9Pr998 SARIS UN ‘OS6I [LAV 97 OT 


“oouessmd op NA9E9II UN P 2PUEWIUWON 
op aes op Smoate19d0,p 3° uenb op syoyo op sasod say juodno 
-00 sjus}gdwi0s sen sgAojdue sop spnos onb 1omsses mod 
SOIEJUDWII[S9I SOPOYIOU Sop ouN] JuaUesgIder suouwrexo 
Sop ‘SAIIB9IONU soyeNnus. op SsmMoje[NUNIs sop IMs sonidejjo 
JUOS SUOUIBX9 S90 OP SUTELIOD “xXNIO 39 SILI99 SUOWIeXO P 
OU9S oun,p usAOW ne smoaerodo xnedrourid sap soouessreu 
-U09 S9J 19 UONVULIOJ BJ Issne oyU9A 9dn018 97 ‘aouessind 
ap SMAJOLOI Op sIngevI9dO Sop UOTeULIOJ Op sowuwe1801d 
SQ] JUONTRAY 39 JUSUTUEX9 WADO EI op sedojdua oznoqg 
"GaN MAI of Juowonbrporod 999dsur 
BMENO B 91SOd UD VAHDD EI Op Juose UN] ‘SMAIIEII Sop 
QOIAIOS US OSIW LT JULT[IOAINS UD INO} ‘NOINS op 19 UOTON] 
-SU09 op ‘uondasuod op SOSÂTEUR Soy JUDUTUeX9 “EMEC 
B 91S0d us saystTelogds soy 2048 1I99U09 ap ‘mb smoood 
-SUI Sop sdUSUBULIOd Ud ISsNR 9199778 À WADO EI ‘UOIBUI 
-Ieq & UONINTSUOS US SMAJIEII SOP Sed OI SUB ‘sTULIOd 
Ing] 9p SUONTPUOD xXne sduid} 1NO} UD JUdIOJUOD os sTUIEd 
ap Some[Ny sol onb juomsses smasodsur sag ‘song 
1 ZuLOyoIg ‘neadyy] log ‘AT[HUSH sepenuss xne sinojood 
-SUI Sop sdUSUBULIOd Ud 191997J8,p pnUNUOS & WADO ET 
“L861 21qU999P Ud ‘7 ,U sYyouRT 
R119 L86T UM Ud OOIAIOS UD OSIUIOI BIOS [ QU oyouRN 
ey onb nagad 359 [I,nb uosey o]]91 op gssoi8oid e sowgisAs 
S99 OP OUOIBUI UD 9SIUI BT ‘SOUOULT XN9P Sop sourg}sAs 
SUTU1199 JULSIOJUSI US 19 JULIOI[NWE Ud AJPTU99 PI Op POIDS 
eR] 21101998 nod gy1y0O1d e us OIPÂH OUEIUG ‘uondnuaqur 
ONZUO] 9199 JUIN “XNKALT Sop JUOUIOOULAR] dIIIOA 
-MS & VA99 EI 19 sporsod ey] 91N01 JUEINP SIAMSINOd juOs 
9S JUOW9EIAUOI Op xNeAR SOD ‘Y SULHOHII seNUI EI op 
Z oU 19 I QU SOYoURN Sop 99107 Op soqn) SOI sno} J992duror 
9P 9PI99P & OIPAH OLBJUO ‘SuLIOYIIg Md9e9I UN sup 99107 
ap 9qn1 UN,P E86] UO oUTepNos omdnI e] Op UOSTEI A 
"OS6I 2IQUISAOU US 
lord 99 IMs reAen INO} 95599 1U0 WADD EI op siu98e soy 
“neaiday] 110g & OMA 009 2P SyoueN opuoses oun JoyyeISUT 
Inod SAUT ANCHIONN owe] Jed ¢g6] us ssudonus 
ANTIQSIEZ op opnig,, npuodsns e uo ‘oporod ey] uemq 
ILA °XOUUR] & OMSIy MoNBIA 
ud aouessind ap SMAJOLII Op SIULO say SNO} op 1ST] eT 
“O9IPELIT OpPINO] Ned] Op wenxo eros WINN 
9] NO ‘UOJSUITIEG op ANS NE aIMSUOD 919 JUOWOTeS9 E WINN 
-19 NP UON9E1X9 P UONETIEISUI OUP, ‘(OLEJUO) UOJSUILIEG 
B UOTHONTSUOY us JuSTe}9 SOUESSMA op SMAJOLII oNLND 
‘4 oonig 
SIN9J9891 SION Op 19 Y 994 Smo}oegI aNeNb sop ‘g Sur 
-JoyoIg SmMojoeg1 oNenb sop ‘y ZuLdyoIg smojov91 onenb 
Sop uonepoldxa,p stuod 3] 9[oAnoudl Issne & aT ‘gq song 
9TBNU99 EJ op $ QU oyouey EJ Mod uorerodxa p stued 
NEIANOU UN JJAI9P BW WADO EI ‘oporsod ey uemq 
‘I AIMU9O MA289I NP seo 9] SuEp 
QOULAB Syd 159 [RABI JJ “SIOJAIMOL, “JUOWOSSe[SEp Np soseu 
-Iun[gid sodeyg xne JUOS Ud 19 BIQNSNQUIOD MAT op SOpIA 


L861-9861 januuv juoddpy 


919 JUO SIMAIEII XN9P S9D ‘(OLEIUO) ouTpIeoUTY op seid 
‘JUIOd SPISNOG IMa}9e9I AJ MOd 39 ‘(DaqQN?)) SOIQIATY-SIOL], 
op said ‘] AT[NueH Mmaoeor 9j mod MoNSIA ud JUOTeID 11e 
R SINOJOLAI So Inod uoissossod op stutiod sop ‘anno uq 
‘CPIMSUIY-NESANON) uyOf UTES op said ‘nesideq JuI0g 
R MooVgI UN 39 (DOGQNQ)) SOIQIATY-SIOIL, op said ‘Ay[NUIDH ke 
INg}9e9I UN (OUEJUO) OUOIOL op Sud ‘g BUHOYI SM 
onenb Jo Y SU SMoyoeai onenb (oUuO) surpreourx 
op said ‘4 song smosegr onenb 19 y song smasear onenb 
‘(oLeJUQ) uojydjoy op seid ‘qqN MAI 9 : spouod eT op 
uly UJ & MONSIA ua souessind op smojovgs op uoneIo]dxap 
stuuod 6[ Wear À [I ‘oquuey JUBMP g song ofeNUI. eT Op 
OYOURT SRIUI9P EI OP VOIAIOS UD 9SIU EJ 9P nud} adwo0D 
‘sonbnuo 
-SNOS SOBEIQUIESSE SA 19 OYdIOYIEI Op SINOJOLII SOI ‘9119 
-199[9,p uoNonpoud BJ R JUBAIOS SMAJOBII SOI OS ‘sameg]D 
“NU SMAIEYI SO] SNO} op SIULO soy SIAN9P WADO ET 


SIHIVITONN SHNI19V34 


“SIUMNIS LT 19 MOINS ET “gues ey mod onbsu op snjd suesgid 
ou [nb 29 enbsnf 9198 no juronsor uou 98esn p m9 UD 
SIW9I ‘UIOS9Q NE ‘ag Op UONETIEISUL] op ous AJ ‘Snjd oq 
‘V499 ve] mod ajqedoose snsss901d un jueams 39SSE199p 
919 WOP UONEITEISUL ‘JIM OIA Op 29INP ES op Uy EI VY 
‘SIULIOd np SUonIp 
-UO9 XNE 19 VAI IUSWOISQN NP sooudsIxe XNE AULIOJUO9 9S 
stuuiod op anejmn 9j onb royjuoA mod uonenoydxay 11391 uo 
V499 EI ‘UONETIEISUT oun,p souo}stxo,] 91N0} JUepUdg 
‘SIMS Op 19 gJoMs op ‘ous 
-AY,P dIQHeUI UD saqu1do99e soULIOU Sop SOAR HIULIOJUO9 
U9 UONETTEISUL] BINIO[AXS 39 BIINsUOD [I,Nb JomMsse,s mod 
orpucid ajdu09 epuewop ej op moine onb samsour soy mms 39 
UOTETIUISUL] Op UONdSOUO9 kT INS SJUOUIOUBTOSUOI Sot ONTeAY 
V499 EI ‘pres9 19 Y  ‘UONPIOIAXA] 8 19 UONONSUOD 
P| & “ols Np XIOU9 ne Juenb WqDO eI Jed SIIQEIS SOIQIUO soy 
SNO} oleysnes Wop stunted ap spuewop ke] op mnoyney] ‘UONE] 
-Teisut oun mod uoneojdxe,p stud of HU91q0,p jueay 
‘V499 P| Jed grarfop sito un 5948 HIULOJUO9 
u9,nb Soylo[dxe no samnsuo9 og JU9AIOP ou J9 sarearonu 
SUONL][PISUI Sap JUOS SaJLi9S91d soouRISgNS sop 28EH00]S 
NV JUBAIOS SUOTETTEISUT So] 19 WINLIgINEp op sgsoduios sap 
no wnlIgjnop op UOHONPOId op soursn soy ‘SayIssty SOOUEIS 
“qns 9p UONeOLIQey Op NO JuOWIOTIeNOI Op ‘JUOUWIAIEN op ‘uon 
-eredgs op SOUISN soy ‘wnOY) op Jo WUNIUEM P UONeNUDDUOD 
OP SOUISN So] 19 SOUT Sey ‘seTNoNsed op SINAEISI9098 SOI 
‘sonbnuo-snos samegfonu SMAOEII soy ‘sorregjonu SIN9J989I 
SO “VAD IUOWISQY OJ SUEP oguUOP UOTIUIJ9P ET UOIOS 


SIHIVITONN 
SNOILVTIVLSNI 


‘apéno] nva,p Sauisn p uoyvoyfipou 
ap Sjaload ap uoyvjuasedg 


‘apano] nva,p 
JUISN P HIU1OfUO2 ap 1214S2W14 
110ddv4 np uoynjuasadd 


‘2pANO] ND2,p 
aUuisn p 211U10fU09 ap jonsuau 
y4oddpa np uorviuas214 


‘S{IDOIPDA SJayJap Sap uoyoNIvA? } 
4nod S941DIUIW21894 $291419241p 
Ssausy 12 S22U281X9 ‘Sfy221Q0 


‘2901 ND2,p UOYDAOdIOIU1] D anp 
241992 asop D] ap uoyvutw1212 


‘V499 D] ap Stusad ap aun824 
ND SAN9]]IDADA] Sap SjuDju2S24d94 
Sap ja sjooipuks sap 110ddy 


Juawarniduad ap S4anajv A 


‘UNIUDIN p uoljuamnunu 

ap ja Juawajiva ap SUOUD]]DISUI 

Sap SJuD10du1 sjuauaugaa,p 
s110ddD4 Sap uoynjuasaig 


fanbnuojo 
21842U9,] ap 2]Q41U09 2] ans JUAUI]S2Y 
np IUAWITUDU94 ap 121014 


‘UN140Y} ap 

19 WNIUDAN p SAUISN D Ja Saunu ap 
Sjay2ap Sap UOUS28 ap sauassks 
Sap uoypsisojnn,} ans apmy 


: SJUBAINS UONEI[NsUOD op SJUOUNIOP so] 


S£-A 


€£-A 


TEA 


: SJUBAINS 
UONRIUSWI[S9I1 Op SIUSUNI0P SOI JUS gr[qnd e oq 


POT-D 


007-9 


96-9 


+6") 


68-9 


€8-D 


9£-9 


SOITEUOUUO) nod grqnd e VHD9 EI ‘oouue | em 


mbnuojn a1812u? j 2p 21011009 ap UOISSTUMUO 


*SJneJnsuo9 
SAIUO9 XN9P XNE uowexe Inod stwuisuen JUOWTONIQEU 
1S9 UONEIUOWE]39I op JUoWNDOp op Jofod onbeyo ‘anno uq 
‘UONEIINSUOS op JUSUINSOp onb que] us ‘Joford op ouuoz snos 
s1qnd proge,p 1so UONEUOUWISHI op TUSUNIOP INO], 
‘UONBJUQUIATÉ NI BT op JoeduL.p opm9] 
2P SUINSOI NE SNESSOIQU UONEULIOJUL] SION TOI J10S onb ure 
9P1099 919 E JENUO9 UL) ‘OSGT [LAB ud ‘¢g-> UONEINSUOI 
9P JUSWINSOp WWO) gITGnd 919 e juouroruewor Op Joford 9j 
19 9SS01801d & WAD IUOUWIBQY Np uoyor ET ‘sonbynusros 
SOOUESSIEUUO) SoTJOANOU Sep 39 orjqnd np suonednooogad 
Sop ‘olreg[onu LSNPUL] ap janioe 119, op AIdW09 muy 
mod sjuguia[sQr XNESANOU op 9919 B 99 19 VA JUSURISQU 
9] JOSTASI Op 9NUTUO9 E YAHOO ET ‘oQuue] op smoo ny 
“XNBABT S99 & SO9IDOSSe SonbIx0] NO SOANOLOIPEI SOOUEJS 
-qns xne Jo SJUOWIQUUOAEI XNE UONISOÏXS 9JN01 aN1UOD 91q 
-Nd 9] 19 SMojreAen Soy SI] eT e 1989101d op ure “SJLMI9S 
2P 19 9IOIMS op “ougIsAY,P 2 RTE Ud SoOUDBIXO Sot a190dSaI 
19 WEUUOSEI UO] onb Jomsse,s ap Sa jndefqo, ‘sed so snoy 
sued ‘so[euSULIgdxo NO SOIOLNSNPUI “SOIEOIPOUI SULJ sop 
& SOANOEOIPEI S99MOS Sanod op UONESINN & 19 UOISssossod 
UT R NO osegponu 2[qnSNquO) np 21949 np sameurunyoid 
Sodt9 sop oxojdwioo surowu uOTJETTEISUI oun eB ‘nv onu 
-0H99[9 STENU29 ouN,pP UONEJIOIAxA] 8 JUaYyonO} sy1,nb uoçes 
JUOLIBA STULO ap SOULIAT9P eT Mod sgstnn SOIQILIO SOT 
‘V499 PB mod sorqudose ay1mogs 
9P 19 SAINS op “UQSAUP SINEUI US SOULOU Sop SanuurEu 
3 Soonbrdde juos onb 1omsses mod AIN) oy HduoI 
Nop onb suonrpuod soy juaroag1d mb sruuod Sop JUBIATTSP ud 
‘sojosoid soanjovorpes soouelsqns sop JUEUAIUOS synisodsip 
2P 19 Sodojost-orpex op ‘sayuosoid sooueisqns op uolssossod 
UT 19 QUA ET ‘UONeSTTNN] JUOWOIESS AUOWOIBA OT[q 


"SNOBOTPEI SJoU99p Op UONses op SUONEIIEISUI soy - 
‘Sopnoned op smayesg[9008 SOI - 

‘PINOT NE9,P SOUISN soy - 

“SO[QUSNqQUIOD op UOTEOLIQUE Op SOUISN soy - 
-UINIULIN,P SOLQUIJJEI SOI - 

-WNIUBIN,P UONEHUIIUOI op SOUISN SA] 79 SOUIUI SOI - 
-oourssind ap yo SUDIOUIOI Op SMOIOLII SO] - 


: SJUBAINS Sarre 
-I9NU SUONENTEISULP sodAq Sa QUOWOISOI WADD ET 


"OTT9 UOTOS omTeJsnes 

S9SU99 JUOS SONBHIONU SAIATOEP sroMoNIed sodA} sureysoo 

nb SOI SI 19 SooUdSIXO SOI [reIgp ud snjd Juossturyap 

mb uonejuowase1 op arme ua odrourid op suoneseps9p sop 

19 UONBUSWE[S91 op Sopms sop anqnd yADD el ‘anbnuojn 
a18.42U2,] 2P 2]04JU09 9] ans JU2W2182 y np snd ug 

‘«SONDIWOUOS9-O1D0S sINB1dRJ Sop nud} a1dwI09 ‘QIpuIoNe,p 

2[qISSOd juowo;qvuuostes Jos [Nb o[qrey snyd oy neoatu 

Ne» UONEIPELT NO) HUAUTEU 8 AISISUO9 Inb odrourid 

NE OUOP ISNOS 9Jf9 39 JIDOU Jayjo unone Jee Au fr fonbnp 

SNOssop-ne [Nes UnoNE JSIXa,U [Lnb osoddns Y429 ey ‘SIOJ 

“2MOL ‘91LM9%S OP SPAS SOULIOU 9P SHOP SMAI2S sonne 

SOI SUEP SJOUOW SJU9Pr998,p uo4ow onbsu 97 onb oxpurour yso 

SIBIONU MA99S 9] SUEP SOJELITXEUI SoSOP sop uoneordde] 


& 919088 Iso mb jjues eT mod uo4ow onbsu 1 "ST6I 
Us 99puoy} ‘onbisojorper uonsajord op Q[BUONLUIOJUT UOIS 
“STUIWOD P| ap So]]99 Jorfnonsed us ‘xneuonewraqur sowstu 
-€310 Sap SuONepuRUIWIODeI Soy] ns onb euIgUI op ‘onbrnuoros 
39 onbrsoyorg armeu ap stake sop 19 SJUSUIQUSIOSUQI Sop IMs 
SOQPUOJ IUOS SALSA SOU] So] *<UOPEI NP uONeIPY op 
SIMpOid xne o[qisstupe sewrxeuw uontsodxa,p> onb OUIQUI 
9p ‘TeIQUgs Ud SJUESIUOT S}UoWOUUOAEI ap «SO[QISSTUIPe 
SO[BUITXBUI SOSOp» So] Woagad JUOWOISQY NP II oxouue,T 
‘orgi{nored uondwoxs oun ua 
-Q0,P SUIOW & “WD luowe[sey Np suontsodsip soy 10790ds01 
MOP Saosoid soouusqns sop apessod mb no estqon mb 
‘oreg}onu UONeT]e sur un ay10;dxo mb OUISTUBSIO JNO} NO 
suuosied aINO, (ZSZ-98/SUOA) 9861 1° (6E0I-S8/SUOd 
19 CEE-S8/SUOM) SS6I “(6EL-€8/SUOM 10 6SP-£8/SUOd) 
E861 ‘(CT Y-6L/SHOQ) 6L61 “(8S-8L/SUOA) 8L6I 
9P SUONPITJIPOU SOS JOAB (COE ‘9 ‘8/61 ‘O'Y'D) anbnauojw 
21849U9,] AP 21041U09 a] ans juauaSay [I SUEP JOUOU9 
19 WHODO EI Op SNEJUQUEIS9I JONUOS NP JUOWOPUO] a] 


SI4IVININF1934 
SAIINADIXA 


‘TA oxouuey @ sgnbrpur 
Iso oguue,| Juemp Sp4oçdus sop sdur np uonnredor 8 
“‘JosueNg]  SAISOd sop e xnop Jo ‘somegjonu suoneyye) 
“SUT Sop SUEP NO xnBUOIsgI xNvoIN Sop SUEP Op (OLEIUO) 
BMENO B Splooye UOTE ZZZ 1U0p ‘so4ojdue poz ap 
TESOdWO9 os WADO EL OP JNSOJJOI ‘L861 SU IE NV 
‘V499 EI Op IMJ99 op JOuNsIp Iso 198pnq 
uoS ‘siosueNg shed sop uoneuowa$or op SOUISTUBSIO 
So] JOPle,P 19 JOULIOJ Op “IOUSLIO,P “IO[[IOSUOD ap 1S9 TOI 
9] Op JOuNSIp odnois un 159 UONEUOLO p aNUED PI 
‘“aguue,y mod sou 
“WOU XNVIIPYUI SISIOSUO9 Sop WOU 9j onbrpul A oxouUe,] 
AURQU-ATS VAIO EI 19 [EI0OS ong-uolg Np 19 gues EI] op 
TE9P9J SIQISTUTW OJ “OJEUONEU SUIJI( EI Op OIQISIUTW 9] “29) 
“TWIT ‘epeued np onbrwmoly ads0ug,q ‘xneroutaoid sjuouu 
“OUIDANOS So] Jed spsodord mouodns neoaru 9P SUP 
2P SIT oun,p Med 8 ‘YHD JUSWSISQY NE JUOWQULOJUOS 
‘oN 99 B SWWOU 9Jjo,nb xne9rpour spjrosuoo OP SIAP Soy 
JUOWITSY WOSOI UOISSIWIWOD eT “SJUOWIQUUOLEI SNOS SINOI 
“TEAR SOP SIUOIPOUI SOURITIOAMS BJ Op QUIEUIOP oJ] sue 
“oNbruyoe} JeUeI9IIES OP SOOIAIOS Soy JUOINSSE V499 EI op 
Sp4ojdu soq ‘AI oxouue] e Sonbrpur juos jneynsuoo 9 
-IWO9 onbeyo op suodder sy ‘sroo1d Sjofns op Jainosrp mod 
Sostidoi Smoisnjd % stungd JUOS 9s preARN op sodnois sop 30 
sjuouBuLied Sg}IWOd-snos xnop soy ‘snjd oq “UOISSTWIUIOZ 
UT SOAR 9JXIUI UOTUNSI UD SIOJ OUN JUOP ‘SIOJ [I SIUN9I JUOS 
98 SPITUIO9 SOI “OU JUEPUS ‘stud sop UONESLIONE 
e sed juodionsed ou 39 pexous8 9IPIO,P suonsonb sop 8 suon 
“PBAIOSO SIND] JUSITUN] SI] “WopIssig NP ANEIPOULAUL] sed 


€ 


L861-9867 Januupv jaoddpy 


yoddes jUOJ IN] 19 UOISSIWIWIOD PJ JUST[IOSUOD ‘TI OxouUe | 
B 981} SOIQWOU OP ISI] EI JOP ‘S9IITWIOD S99 “WADD PI 
9P MILI9IXI] Op SNO} JUSUUSIAOI SOIQUIOUI So] JUOP ‘osTeYTS 
-NU 9I9INS PJ OP JNEINSuOS HIWOD 2] 19 UOND}0IdoIpe! PT 
QP JNINsuOd JWOD o JIOABS B ‘s}JUBpUodgpuUT SJTEINSUOI 
SONWOD XN9P 9P SII9SUO9 SOI WOSEI UOISSIWWOD eT 
‘241D9]ONU aiyiqosuod 
-$24 D] ANS 107 EI JONSIUIWIPR,pP IUDWIOTeS9 998189 1S9 oF 
*XNBUONLUIOIUT Jo xNBIOPEJ ‘XNVIOUTAOId SOWUSTULSIO SO] 
JOAB UOSIET] EJ 2MMSSE 39 Sonbnrod sop 1uoWssT]qeI9,| SUUOP 
-1009 ‘VHD9 EI op QUIAIUI uoNeoyruyyd ey op issne 24n990,8 
uOT9ANQ ET ‘UONEULIOJUI] op UONS98 op Jo SOUTEUUNU 
SQOINOSSOI OP ‘SOOULUTJ OP dIQHEW Ud JNVNSIUIWIPe UATNOS 9] 
amsse 19 WADO PI op uONsed EI op 2981809 1S9 UONe.YSTU 
-IWIpe,| 2P 39 UOUOIueId el ap UOMIAIIG CT 
"VAOO EI Op uoNnRUOWIO|39I 
9P SHIAN9E Sop sjoodse so] SNO} Ms SJUSUWINIOP sep uOH 
-onpoid ey] ap 2981849 159 aJjo ‘snjd oq ‘uondsordorpez us 
V499 PI Op seAojduia sap uoneuLOy ey op onb tsure ‘soxou 
-U09 SOOLNDOIIP SOUsT] Op 19 SOULIOU OP JUSWOSSTTGRII,| OP 
‘S99SLIOMNE SHIAN9E Soy nod uondojo1dorpes op sowuurer801d 
Sop 19 SJUaUIOUUOARI Sop SI98UEP Sop UONENTeAg] op Issne 
298189 159 A4 “Sonueses sop mnddey 8 yuowoddoyoagp 
ap 19 oyoIoyser op Jeroods owuweisoid np ures ne YVAN) EI 
ap 9101 np odno00;s uoNseNG ET ‘UOnRIUSWIS]s91 Op JepuBUT 
UOS OP 991919X9,] B SOIPSSOIQU SJUSWOUSIOSUAI SOT WADO 
EI  JIUNOJ & QUNSap anneau sYysIOYSeI op oWUTEIZOId 
UN,p amped 9j Suep sjofoid sop uonso8 eI Op 19 UONDIO EI Op 
998109 1S9 S9AIJEULIOU SapNjs Sap OIG CT 
*SAIIB9IONU SOIQNEUI XNE SOATEIOI SOTUCIES op xneuon 
-EUIAUI 19 xNeUONeU SoWWeIZOId op uonvordde us ostw €] 
9P 19 AIULIOJUO9 op SuONdOdSUT,P SSOIAISS Sop ‘WAND EI Op 
gskTeue,p 2H0J2IOQ] Np ‘soanovorpel SOIQNEU sop Wodsuen 
np uONEUSW|Z9I B] Op uoWETeS9 odnd90s AH “Sodojost 
-OIpel Sop UONLSTTNN] op Jo SyNovorpel SJ9U99P op UONS98 
OP SUONEIIEISUI Sop ‘OpINo] NE9,P SOUISN sep ‘Sarreg[onuU soyq 
-TSNQuIOD op UONRIUIGR] Op SOUISN Sop ‘WNIUBIN,P UOISISAUOI 
QP SOUISN Sap jo SOLIQUIJJEI Sop ‘UNIUBM,P UOHeQUDIUOS 
QP SOUISN Sop Jo SOUTU Sep UONRIUDWIO[Z9I PJ Op 2981249 
1S9 SJUIUIJ[ZOIPB.A Sop J9 Sa.TTVJ[NU Sa1gIjBUl Sap 
UOHLJUIWIIISI1 Ll AP a[vsQuas UOI}IAIIG PT 
‘gnyenb-soueinsse,p SRE US SAIAN9E Sap 19 JOINS 
E] Op uONeNeAg] op ISSNE odno00s o[q ‘SIMAIOLII ap smo} 
-e19do sop sou919dw09 eT op UONedIFIDA EJ op onb tsure ‘soy 
-LI9[9992 Sop 19 OYoIOYyIEI Op sngjoRgI Sop ‘souessind op sie} 
-089I SOP UONEJUOUIOIB QI EI OP VpsIeYO 1S9 SANOJIUIA Sap 
UOHLIUIUII]SI1 EI IP 2[819U98 OI CT 
“SJNEI[NSUOD SIIWOD Sop 1PLIU19199S 
np 3° onbrjqnd uoneuuoqui,p neoing Np ‘UOISsWWOD EI 
OP 911819199S NP SOOIAIOS So] OdNOISI JU11839.109S OT 
‘JUOUIOIOOIP IN] Op JUSAQIOI [LOIPSU UOSTETT 
op 1u98e UN 39 SoT[OTOYJO sonsuey uo Joy[rosuod un ‘onbip 
-unf JoeSU09 UA, “SPITANIV Soy 98LIP 19 ostArodns [I JUOP 
V499 EI op jueosip sorwoid of 159 JUSPISZ1g ST 
“QI]U09-19 BUIQYOS 9] SUBp sognb 
-1pur quos mb soyjouuonestuesio sayrun burs sop ounseyd 
op mousdns 21p9 9] 19 JU9PISSIH a] puardwos mb uornoenp 
QP AIO) 2] Jed spmsse JUOS WADD EI op SeaneNsturwpe 
sonbnrod sep quowessT]qui9,| 19 SUIAIUI UONSeS BT 


"VAOO PI Op smorodns sorpeo xne 

SIIOANOd sos 9n39g[9p E UOISSIWWOD eI ‘SoUTeWOp SUIELI99 

sueq ‘ospuoid 110p 97e nb suorsis9p sop 19 SIAT[Op 979, nb 

SIULI9A sop Jofns ne SUOHEPUEIUWIOIOI Sop 19-9/199 B JUOJ 19 

UOISSIUIWIOD EJ op Sonbnrod So INoNSIA US JUOOU WADO 
RI ap S940Jdu® soy ‘JUSPISSH NP UOTSEIIp EJ SNOS 


Nez … 7 


UOHe.ASIUIUIPL,| 2P 72 SOATJVULIOU 
uoneoyiuyd ev] ap uonde1g sepm9 sep u0l790.11¢ 


W Né 
NE eV NT 


SJU2UP[POIPEA 
Sop 7 Soljegpnu SAN9)2E91 Sap UONEJUIUW] 891 
EI ap ajeaguad UOHN( 


SdRIJEUL SIP UOI}EJUSUI [SD A 


EI ap 2181998 UOIPAUI( 
Je1189.D9S 79 


quapiszig np nevaing 


WY 


‘UONPNSIUIUIpe op 10 UONRoTFIULTd BT op OT 

BJ 39 SOATEULIOU SOPMJ9 Sop UONIENC EI ‘SJUOUIZTPOIpeI 

Sop 19 Salregjonu SAIQNEU sop UONEJUOUWOIS 91 E] 

Op se19U3 UONOATIC eI ‘SMAOLII Sop UONEJUOOIS TI EI Op 

gjesgues uoNdoNG EI ‘IelIeI9ID0§ OT ‘JU9PIS9IA NP neomg ?] 

pusidwio0d Y499 PI ‘SNOssop-19 BUIgYdS AJ 19 I] 19 | SoxouuL 
xne omsiy inb suUIeIsIUeZIO,| ONUOU 9J AUOT) 


= 


*OQUUR J JULINP SIOZ XIS SIUN9I JS9,S UOISSTUIWIOD ET 


‘(0861 aiquiades 7x a sindop orquouwu) 
(OLEJUO) COTIOIe M 

OOFIAE AM JO ANISIOAIUN 

SOOU9I9S LEA jo Juounedoq 
U9PIOAIUA °N°H INISUOIN 


“(S861 IAE ZZ 91 Sindep arquoui) 
(22q9n0)) TESTUOIN 

TESNUON ep HISIAIUN 

QUDIOUDOI EI R JU9PIS9Id-291 A 
anbsaag] *V'L'H INIISUON 


(EL6I TEW wy] Of SIndop a1quouwu) 
(URMOYIIEYSeS) UOOJEASES 
UEMOUYIIEASES JO ATISISATU( 
ALQUIS MOSSOJOId 19 JooURYD 


yns0pay “O'S 2IPSIOUPEIA 


anbiuojo 21812u?,] ap 2]Q41U09 ap UOISSTUWOT) 


“(0861 uINf x9] 9j SMdop sd1J0,p o1quiow) 
(OHIUO) EMEC 
epeueD NP soydsoysel op 
Jeuoneu [IosuoD NP juopiselg 
UIMIIY “YT Ansisuopy 


(8L61 21QW9%9P 67 9] 9UIWIOU) 
onbrwioje 9181ou9 ] op 


Q]QNUOS 9P UOISSIWIWIOD EI Op 
IULOBLIP JotWoId 19 JUOpISIg 
susyouueat ‘H'[ ANISUOIN 


: SJUBAINS SAIQUIOU 
Sop JESOdWO9 9s UOISSIWIWOD EI ‘aguUB,| JUepUdg 
‘QO1JJO,P oars 
À PEU) np soydsoysez op yeuoNeu flesuoD np juoprsaid 
9] ‘sdura} ured 8 a1quiour [nes 9] 359 u9 1 SYADD 
EI op juRasiIp Jorwold 39 Juopisgid guWOU 359 saiquout 
S90 9P uN,T ‘Saiquou burs op asoduios as («uOISsIWOT) 
ep») onbrwoye o1810u9 op sjoNUOS op UOISSIWIWOZ PT 


AGNLONYLS 


“BPBURD) NE SorTeg[ONU SoIQNVUI Sop Jo sUONETTEISUT 
Sop uonsedsut] juar10A I mb sp10998,p a1pe 9] SUEP VAIVI 
qed soonbrdde quos saumajonu sawsv sap uoyvsafyosd 
“UOU ap 21104] NP SoTBUOTeWIOIUT SonueIeS Soy Ins suoTIsOd 
“SID SOT “OL6T 21qQW999P U9 19 p16] 21QWI999P Ud agOUOUD 
Sonuvies op AIQNEUI us ouuorpeurs onbniyod ey & Juou ui 
~JOJUOS “XNBI9P9J SOWSTUBSIO SoNNL,P OAv UONEIOQE]IO9 Ud 
SM99JJ9 JUOS Mb “SIA 19 SorgneU! soo op uONeUOdxa] 10 
uonevuoduit] MS SA[QNUO9 sof Jo stunted xne sonagid suon 
“IPUOD SQ] JUOS S9STInn sudsow soy ‘uly 9799 W ‘soTeg|ONU 
syisojdxe sonne 39 souure sop uoner9yrjo1d-uou eR, e Juenb 
Epeue) NP XNEUONEUIQUI SUIWIBEBUS SOI 19 SOEUOTEU 
Sonbrrjod say sgidedsoz juos onb J2IMSSES op aNNO ud 10W 
-Jod SoSoid sojonse sap jo sooueisqns sep afonuos es | 
"SUONIPUOD So] Sue) 1nO} Ud JUd}Oedsaz UD STUN 
-Iod op sarrejnin so onb 1omsses mod AITULIOJUO9 Op suon 
-9dSur sap 9019979 ‘pIAT[Op Stud 9] SIOJ OUN ‘Jo HUAJUTEU 
So] Op 19 JOULIOJUOD A'S op dINSOUI Ud 359 stuULIOd op opueulep 
UT op Mone] Is SUIUHAYP ‘19J99dS91 B SOULIOU Soy HUTJ9P 
VA99 P| “uonejuowa]s91 op OAnod uos ep 291919X9 [ sueq 
“SJHOBOIPEI SJoydgp Sop ogtidosdde uonses ey op onb 1sure 
‘SIMMS OP 19 9JOINS op ‘ougBAy,p SOULIOU sap uonurew np 
19 uonvordde] op romsse,s ossmd ayjo nb mod SJUSUIQUBI9S 
“UOT OP JUSUIUESIFNS 9SSILMOJ IM] AWSIUL#IO [ NO auuos 
-Jod 8j onb 981x9 Y499 eB] ‘sruurod un J9P10998 Pp JUEAY 
"EPEUE) NE 2NB9IONU SJETUS9 QUN NO (9PMOJ ned) wNUgINep 
9p 2PAXO/p oursn oun J)IOJdx9 no ‘saçone S[91 op no 
SODUEISQNS S9][9} Op 1910dx9 ‘soyOsoid saaTovOIpeI sooues 
“Qns Sop JUEUAUO) Juowodmbs] op no siuosoid soponue sop 
1 SOOURISGNS Sop JOSITAN NO sIpUdA ‘JOIE “TOUT JJEI “ome Xo 
‘ommpoid nod Y4D9 k] op stuuod un suuonqo OUISTUSIO 
jNO} NO auuosIod 93no} onb 981x9 WAD IUSUIOISQN I] 


‘Teuoneusojurnb reuoneu nesaru ne jue} sozegyo 

“NU SoIQheU Sop 39 sanbruyse} sap s]JoUMNeUW AILMO9S EI e 

PUDID,S 9[QNUOD ST ‘S241D9J0NU SIUUD sap uonnsafyosd 

-UOU ap 9j1DAJ, NP SUOHISOdSIP say sagidedso juos onb ams 

“SBS 19 (YATV) onbrwoye a1810u9] op ofeuoneussjut sou98 J 

op SoANoR xne ‘ono ua ‘odionsed Y499 eT ‘siosoid 

juowodinbg,p 19 ssouvisqns ap suoneyodxs sop 39 suone} 
-Jodun sep ONE AN ET B ISSNE pusi9,s JepueUT uos 


(Va 
IUOWOISQU) anbnuojy a181aua,] ap 21041U09 à] ans juau 
“2824 NP 19 VAD IOT EI Op SuOnISOdsIp say 994 MJUO9 op 
sed je A,u nb stoyajno} uonrpuos e ‘stuurod un JOP1099 P 
JURAR SOIQISIUTU SOD Op SayrIqusuodsar sop 19 suonednss0 
-g1d sop duos nua ined Y499 Fe] ‘Treaen np 1 uodsuen 
Np “JUSWOUUOMAUD] Op “HJUES EJ Op SouTeWOp sop juednsz0,s 
mb xneroutaoid 39 xnesop9y SosgisTUIWI sonne.p DAR uonel0q 
“81109 U9 StuLIod op oWIS9I UOS ANSIUIUPE AI DWIWIOD ‘9 
“HNIQS OP 19 91210S Op ‘qUgISAY.P SonUUOdOI SOULIOU Soy DAR 
PNULIOJUOS UD S9ST[NN JUOS s]I,nb sJoIMsse,s op ure “WOsoId 
juowodinbg] ap 39 sauosard soouesqns sop ‘sarresronu suon 
“EITEISUT Sop sjoodse saz sno} syono} nb stunsod ap Jo1dwo9 
OWIS9I UN,P UdXOU NE JEPUBEUI UOS 9919X9 V499 PT 


ILNANANNOILONOA 
4d 3GON 


"9Y6T 2140190 ZT 9] S9MINsUOD 919 e appo nbsind ‘arresroaruue 
2UNUrENb UOS 9199199 & WADO EI ‘OU JUeING 

"SOOMOSSOY Sop 19 SOUT] Sop ‘918 

“HUIT OP SNSTUIU 9] JUSWTTONINv Iso mb gUBIS9p ansrurwu 
un p SIWONUO ] Jed JuowspIeg ne uodder WJ VAOO PT 

‘uonsonb ud somegjonu suonelyeisur sop SJUE] 

-10[dxo sa] orOsnos juoA10p onb seu QOULINSSE,P SJUE] 

-UOUI S92] JOxTy op Jo Sameg[onu SUONIIEISUI So] JOUSISop op 

359 mb 99 mod quowurejou ‘(-ddns rT 6779 OL6E DLS) 

S9IJIPOUI UOISIOA ES SUEP ‘241D9J9NU aIIIqvSsuodsa4 D] ms 
107 EI op uonvondde,] op issne 298109 159 WADD er 

"2TONU09 op SAJEUOTELIAIUI SOMSOU Sop B ‘epeueD Np woU 

ne ‘odrorued Jo epeued ne oregjonu o13s0u9 | op UOTESIINNI 

y9 uonvordde ‘moyea ud ostur ej quo 8 or V499 

UT ‘(4 oxouue) avaiounulf uonvystunupr,] ans 107 PI 

uojas JusWoLed gp ap uoNeIOdIOD aun oMINsUOD 19 (61 -Y ‘9 

‘OL6L DAS) “(WA 107) anbauoy ai8.1aua, ap 2104) 

-HO9 27 ANS 10 EI OP NDA UD OP6] Ud 29919 919 B (WDD) 
onbrwoje s1310U9] op 9[QNU09 op UOISSTWIWIOZD ET 

“L861 Slew TE 2] JURUTWWID) os JoIOUeUT 

291919X9/] Ins 910d mb jonuue woddes swenuesenb uos ques 
-g1d onbruoye o1310u9,| op ajonuos op UOISSIWIWOZD ET 


NOILONGOUYLNI 


Ce sg t à ° , 
aa pare eee sers 7 


<= ie dal oi Le oes ts 


I ‘- 1 MPras sat pese ae 
ET = dE * TECTECEREE TEE EE TEE EST TEE 
- LA 
rye | AC SPORE EE NEN EANTRES -er due = a 
] | Je 


pts Go Lee ape ahi he pecan «yc 
fast ye MINCE Gf QU COUCH Quagmire te hee eS 
{yt Gé Lefont (EL : A LES LE LOTS CL ¢ 34 
=) LOUE Ge regrets dicyovwse id rm eo Fe ner ei =. ~ 0 n + 
: = J/cusbe que cube Le ac 1411, RQ, TE NE" 51 
_ À -— CORRE AGENT MELLE *  * A tee SERS 2 NAN 
| _ lA . alist Gere G Coinjmae -"***.-- LEE | deen (; 
7 i i Ts 1 ST TT + * Fa 
_ il = ADF PBCEEN. | in eer” Ms 1 
L y : > CHEMIN Nes Sharer ee reyes ¢ i? 
L Vouore 
des 


os L : MMA Us Cie Dr ANA 7 = ° bd oir + ees r 


EF EU * - a 4 de - . CR =» dès: ..+» * } 
Lo QG prune Opciapper - | > te the el order ; | AU P 


DO IG À + Fe Centr nent s y ens = 4 ET ae +t il 
ba aqus bippitom verts Ê ‘ JRdeads ox + sp 
Obs ANNE Aer eme a . : | Le | 7 

ee EE 


te CRI He ot à om. ft fat { il 
CA | 
» 


PAC qe voi. istry) AT “mie = 
- D CLO qe p con 
: gestion oF QUE Len NET | : 
LUN Go? L'ILE Lose : 7 a | | 
anpemuoce Lacon? ci Lxe-1Ropobes 


PML wi heer ER LGe = +. © © © à ee 0 ' ¢ Pr js 


- VOLRIC (et bay I » ‘ L ‘ 4 
‘«% «@«@@e@ # er) oe«eeos* » 
d'ifiuss Hom Manage : 
7 ae [ene FC (ROLE. (Ps Ceepriagncr ee 1 9 2 . anh 


_ 7 
7 Megane he PRIS CPP MASc a coy’ © + °* sens RE LER ss 
__ : lia? C1 (NIUE DS © CURRENT € ITI | si dt D Del ated En die “ee 
LT LIRE < roy ote > Se: eee >= sae | : = . 
puaayeriowy pimpemegy “+t rere nse trees PU Pad eee ds cee es 


= ae De). eee ee 

| 
Le Janerme = °° brTitret lier ts ste ttes és ee 
i Does mi Gant ale or pu 
Ser hie $64 4646648 5 . ® 
… ANSE DES WV LIEBE? 


FF) . | 
ES TE DETVEMEMGIE VLOMONE 
> hs iain 


| NOV CUS 


Op rT ee esse ses SIOIOUEU SIA - AX 


GoM est DRE aseq op osegjonu g[Iqesuodsol-ooueMsse,p SooyOg - AIX 
162 oor eecer eee eee e ers e eee eee eee OYOIOYIOI op Sp10908 19 S21U07) - IX 
DE "esse SJNOVOIPEI SJOU99P Op UONS9B Op SUONEIIEISULP SIULIOG - [IX 
67 0 0 ee ee we ewe wo ee eo eee opmo] neo,p SIULIOg 2 IX 
ST 0 0 0 0 ee UNIUBIN P S9]qnSnquiO) 
op UOTUOTIQUE Op SOUISN,P 19 SOLOUTJEI Op SIL - YX 
LO ee DRE i PDR RE, UNIUEM p UOTETUIIUOI Op SOUISN,P 19 SOUTW Op SIULIOG - xa 
VE CRC QUDIOUDOI op SM9J989I op SIULIOg - IA 
66 0 ee SOIE9ONu SMOIOLOI op SIUL94 es IIA 
12 “oc SIERO L86L-9861 ‘SANE sed sa4ojdus sop Sd], SRI Ay 
OC Cr 0 ee ee eo SNIP91998 XNPOIPSU SISTTI9SU0T) - A 
6l Ce sjneyjnsuos S9ITWIOD sop sioddey - AI 
CT 0 ee ee eee eee syneinsuos S9IIUIO9 sop SOIQUOIN - Ill 
PI CCC eee ee ee we wo wo ewe eee eee eee V499 EI op omjonys = Il 
I see OUIWPISIULSIC) = 
saxouuy 
ZI OO 670.6. ose eo eo 6) O16 6010 9.0 9 0. 6. 0) 6 ele) ee ©1610) 6 0.0 01e 66.0) 6.6.6 ee ee SJUDUISTOIOWOY 
ZI Sr 0 0 0 0 0 0 0 0 ee JOTOURUT] TA 
ZI oeoeet eee eee 0 0 0 0 ee eee ee e SOI[9TOIJJO Sonsur] sop ued 
I I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 dU.19} UI uonsor) 
I I O10 16 Kovieu.e| es 6 ele ste ee ele ele le stele ere ele re alle ee + ele à 5 0 1610 0 + © one onbrqnd uOT}EUWIOJUT 
I I 0 0 0 0 em 0 0 ee 21IB9ponu aYrrqusuodss 
OL 0 00 0 000 00 ee eee Sa[VUOIVU1I} UI SOIANIV 
Ol 0... 0 21 1197JeU 9}LINDIS jo SOTJUBIVS) 
6 00 S9AIJUULIOU Sapny 
6 1... 00 0 + 9IIULIOJUOD La ap 2[0u07) 
g +... 0 eee 0 0 ee SJH98OIpeA SJ999pP sop uons2n) 
8 0 0e ee Sa ATJOVOIPP. ey SoIQneUul sop uodsueiL 
TRS RO DEN OATS CELE PRE TO NEC sodojost-orpe 139 SOU Iosoid soouR\sqns 
JL OF9, OO rotelole ete (0) Oe (076.50) ce ee es e%e/e ee e:9 6e ©. e'"e/ele eee 06e 010.16 ©. S91IB9ponu S9.9T)UIN 
9 se somon.ed op SIN9/U19999V 
9 010 0 0 6 © 0 01e © ‘0 @ 166 6 © © © 0 ele € 6 © 0.0 6 0 eo © © 0 6 0,0 e 6 © 010 °° 9PMOI neo p SOUIS n 
9 ee S]qnSnquiO) op uOTIBOLIGey op SOUTS fé) 
9 CR eee eee eee ee oer e ee eee e wmtuem p UOISIOAUOD op soursn 19 SOLIOUTTJCY 
9 Ce wmnrueim p uonenudoUu0S op SauIsn 19 SOUTIN 
~ 0 0 SOIB9onu SIMA2LON 
Ÿ 0 0 een eeeee Sa.I89ponu SuOrJEII8)SUT 
€ 9 970 0770 © 6 6 6 +0 07e 01e 9° 8 6 ee 01e e els» 6 + + +60 0e 66 ee 6 6 8 + 8 6 S91IBJU9UI91 891 SIDU9SIXA 
I Chen se ee OOOO @ ere ete er eee ele tale Fe) Oe) eee eo 6) 0 eo 6116 to tetereteteres ete os 6) 46) 6 ec 2e 01e dINJIN.YS 
Il O00) 6 ee 0e 0/0 ele eee ee + 91e e s 07e 6 6) @ © 6 66" 6! 6) one) 6 6 ete ets ee + Ju UUUOTIUO} op 9PON 
I SUR een SS OTe SSG STS SSE) Cee ete Lah ehe G6 a titres & O10 Clee à 8 ee Tale se € ol se uor)npou}I 
SI43IL1VN SG 3718V1 


ANOINOLV 3IDH3N3,7 3G 310H1NO9 Ad NOISSINNOD 
2861-9861 TANNNV 1H0ddVvH 


PR peeerarer 


WrRod ge (7 commiaeront 


He re fOr ect. re caontreye qe Ff @eerkre 6004 (die 

MRGEGIIE CO LC LG EE rox QTeLE TTI We | S226 7O)@. OCT) 
P.Sives es courmsur fe 2H BES? 15S) Oe LPOLE et 

CG 12 Goo @sron ys QUPAQTE CS.) Eres (= Tome hore 
NN PT Passer qe Aores VONDESEEN 10700 17 CLSC Glan 


NOuarens* 


DC CONS ONE ss. ! 
NrUGRe Le | , x fod ee BO 
Rist <tle GS | Lu tre” ges 


Y siC tote) el EA ‘7 TOG 
= | + . 


EPeUe’) 


Jueptseid 27 


‘uOTSSTWWOD EP] ep wou ny 


‘enbTWoje eTsi9ug,[ 9P e[QI}UOD aT ANS ToT EI ap 


GOOG {ene Ria 
159 J1oddez 


anod enbtwoje 


Tenuue J1oddez at 


99U9/8/21 BION 


99U919/91 91J0A 


il] NO 


8/1 INOA 


ep suotjtsodstp xne Jjuowewuioquoo aquesead 
99 “*L86T SIEU TE ST JUeUTWI93 Os eauue,] 
OTSIOU9, T PP 2TOQIIUOD sp uoTsstMWOD) eT ap 
JUTOL-TS 913Jeunos snoA ap inouuoy,T Ie,f 


‘inersuoy 


(OT183uU0) eMe110 
S991NOSS9Y sap 19 SeuIN 
Sep ‘OTSISUA, [| ep 211STUIN 

OSSEN [IO01EN ®1qerouou ,T 


6SS diy 6SS di» 
EPEUEI ‘EMENO epeue) 'EMENNO 
9v0l “dd 9v0l XOG Od 
JUapISald JU8pISai4 au] 

np neaing JO BDO 


anbiwoye aifieua| ap pseog |OujU0D 
8/Q4JUOD 9p UOISsiwWWOD  ABiauz 90] 


+! 


X-SLLSS-c99-0 N&SI 
Z861L-LZL 99 ‘79 BP oN 


L86L BPeued SO9IMES Ja S}UaWAaUUOISIAOIddY Sep 81JSIUIN © 


SIIANOSSIY SAP 19 SAUIP Sap ‘als4aUuT,] AP adISIULP 
‘gindaq ‘‘4'2 ‘SSP [918 a[qeIouou T 
Jed agstioine uoreorpqng 


Z861L-986L 


pueog |0HU0T enbiwoye aiBieus] ap g 
ABISU3 OIWOWY —-9|QUJUOD BP UOISSILULUOD <i 


januue ywoddey 


epeur’) 


ada, 
À 
ty A 
v399 9861 OV 9+61 GO3V 
Wo ad 


op, + 
“Fran 


186 L- 9861 


RE 
TON 
RE US 
Te ——S 


pieog |01jU0D enbiwojye aibiaua,| ap 
_ ABiSU3 oIW0}Y —8}04)U0D ap UOISSIWWOD ap ] 


jonuue Woddey 


Annual Report 


Atomic Energy Commission de contrôle 
Control Board  del’énergie atomique 


ivi 


1987-88 


Canada 


Headquarters 


Atomic Energy Control Board 
270 Albert Street 

P.O. Box 1046 

Ottawa, Ontario 

KIP 5S9 


Regional Offices 


Atomic Energy Control Board 
220 - 4th Ave. S.E., Suite 850 
Calgary, Alberta 

T2P 2M7 


Atomic Energy Control Board 
Algo Centre 

151 Ontario Avenue 

Elliot Lake, Ontario 

PSA 2T2 


Atomic Energy Control Board 
6711 Mississauga Road 

Suite 704 

Mississauga, Ontario 

LSN 2W3 


Atomic Energy Control Board 
2 Laval Place, Suite 220 
Laval, Quebec 

H7N SN6 


Published by Authority of 
The honourable Marcel Masse, P.C., M.P. 
Minister of Energy, Mines and Resources 


Minister of Supply and Services Canada 1988 
Cat. No. CC 171-1988 
ISBN 0-662-55909-6 


Atomic Energy Commission de contrôle 
Control Board de l'énergie atomique 


Office of Bureau du 
The President Président 


P.O. Box 1046 C.P. 1046 
Ottawa, Canada Ottawa, Canada 
K1P 5S9 K1P 5S9 


The Honourable Marcel Masse 
Minister of Energy, Mines 

and Resources 
Ottawa, Ontario 


Sir: 
I have the honour to present to you the attached Annual Report of the 
Atomic Energy Control Board for the year ending March 31, 1988. 


This Report has been prepared and is submitted in accordance with 
the Atomic Energy Control Act, Section 20(1). 


On behalf of the Board, 


Ce Vie lee, ne 


René J. A. Lévesque 
President 


Canada 


Ne 


2000 Ti CS Tse 


ti 
mond rie. 


: if nt}, 


7) 
ry D Pala! 
1 sœttt 
ae] Le 


ol 
to SN 


LA iO 


OVA 


————— ————]  ————————— rm 
TABLE OF CONTENTS 


[DE OOGUCHON ES ERP A TE TT Cae LIN 1 
ODErATION SEE RS wiv amen nies 2.0L. rent ave Cream en fe tot ee nr ts a if 
OFC AIIZAU Ol creer eet a Ree ss ARON, ee Ne Maes CANES) ON EN ER 1 
TRE ROUTE RE A an elena oe VAS) 1 
DOL ANS RER Re ORS RP rr ee ee ee MN TOR 2 
Regulatory Requirements S820 OOo EU PA AAOT nn Aa ÉD N CT bDe A COOL co borer HGnneetonene Cond OO MO ee 5) 
RÉGUIAHON'ONNUCISAREACIRIES EE RE ER a ene ed. 4 
POV RESARCR RCOCIOLS EE. Le SN RES RER et 4 
Wari Mines GRO IS RER et rit ee ek Lou 5) 
Uranium Refiningrand Conversion tacite 5 
MeL ODrIC GONE AGLUTICS RE ET RE AOE A odin mt a 5 
CIN UCLA SECTE heat ire py see ess en fT SER he eee, TO 8) 
EC OYSICLEACCELCT CIOL Seen fo OOO CE DER NO RE are D. 6 
Radioactive Waste Management ...0.............ccccccccccessessssescsseecsecssesssssssesescscesesececeseeees 6 
Reguiavion Of Nuclear Materials Rd 6 
Ereseribed Substances ANG IRGGIOISOLO PES > M eects doesn st 6 
LT OR SDOT ATORO RAT OO CPE MO lERAIS a. . a4 eee a lt ee 7, 
COmplanceiMOnitoring ict ES AIN I en CN en 7 
HeQUIAIOLY RESCATCRE ER RER ee ee 8 
SATCQUALGS ANT CECI Va tan ere RE Oh es PE Pr ae eee ae Oe pala ee 8 
intermationaliACtvitles aie CEE Re in Palate TETE D rs 9 
NUCICALLIGDI (Veter RER RE MT PE NN A EERE 9 
Communications withthe PUDIIC PR Fee ee W) 
Corporate Managemente cot ene kn Ae A, FENTE 10 
OICIONICON GUA EE tcc tht RER een ee A: eats SR eS 2 10 
TANAN CIAL SIEMENS RAR RE TETE NUE a i ie 10 
ACKNOWLED SEIMCTIS RER tty RN Oi i Oe ones ARE 10 
Annexes 
I One arizal On Chane ARR RER RNA 11 
Il OrRGnizAH On GRING. ALC B man seep RE RS eee ene ae I ES 12 
LilmeemAcvisory,Conunitice Membersmmm RE ee ee 15 
SVM CUicGUAdyiseystet Mek Re Al CRIE AN PARTONS ANT tee LS 
V HOW CrRReGCION AGENCE RER Melee ER oe Me ee MN Ne oe LN hh 5 16 
Vide Researeh Redon ICE ce Re RON ee PR ee ee NA 17 
VIS Uranium Mine MIUaclibpLiCences A i 18 
Vill “Refining and Fuel Fabrication Licences. ccs, 20 
IX = a Heavy Water. Plant Licences RAR RE a ee PURE a 21 
X Waste Management Licences ER SR EN a peed PET 22 
AIS Nuclear liability Basic Insurance Coverage UN NN 24 
A LEM RAUCHOMS REDO leer sera: eam ee RUE Books Re SIN RER RUES Es 25 


= 


Le 


ee 


, not Slicer 
TSA ABA thlre Aw on 


panos Aaa han 


14, nd ea ald quan - 
an Jhon’ NinPinyt msn 7 
anita uso ae 


- _— at vas } 
: Fab A en “sist . _ 7 = 
OM es M cs Ai 3% Aid | 
UNI TRI Ve” nan ve vex LS 
AAA EX 
Area © Fu 
sue sao ES Le 
RC 7 a.) 
1G TMS els ayy À | : 
ira Won née 
das aient 


ia ARTE LL ty 4 


> Lo Al - ETT: TS 
racene alt ré 
nts", Le AY 7 
À 4 ne VE ami À r 
| i) i i eran ry 
i 
aaxenal, 
ed maider 
SARA 
tuto ti tt 
toié welsh 
2307 udauial “asset 


nae e - + 
SL | LÀ Alt “A Hein” 


Luis ni en 
te td Nu ni in 
vai) MNT van ait 


| 
AAÊC2 ce SL 


ni er parut dur 
ss ilodui ete | 
vin AURA 


INTRODUCTION 


This is the forty-first annual report of the Atomic 
Energy Control Board (AECB). The period covered by 
this report is the year ending March 31, 1988. 

The AECB controls the development, application 
and use of nuclear energy in Canada, and participates on 
behalf of Canada in international measures of control of 
nuclear energy. 

The AECB was established in 1946, by the Atomic 
Energy Control Act (AEC Act), (R.S.C. 1970 cA19). Itis 
a departmental corporation (Schedule B) within the mean- 
ing and purpose of the Financial Administration Act. 

The AECB also is responsible for the administration 
of the Nuclear Liability Act, (R.S.C. 1970 c29 1st Supp) 
as amended, including the designation of nuclear installa- 
tions and the prescription of basic insurance to be carried 
by the operators of such nuclear installations. 

The AECB reports to Parliament through a designated 
Minister, currently the Minister of Energy, Mines and 
Resources. 


OPERATIONS Vs 


The AECB achieves control through a comprehensive 
licensing system that covers all aspects of nuclear facili- 
ties and nuclear materials. This control also extends to the 
import and export of nuclear materials, and it involves 
Canadian participation in the activities of the International 
Atomic Energy Agency (IAEA) and compliance with the 
requirements of the Treaty on the Non-Proliferation of 
Nuclear Weapons. The control covers both domestic and 
international security of nuclear materials and technology. 

The AECB's licensing system assures that nuclear 
facilities and nuclear materials are utilized with proper 
consideration of health, safety, security and protection of 
the environment. The system is administered with the 
co-operation of federal and provincial government depart- 
ments in such areas as health, environment, transport and 
labour. The concerns and responsibilities of these depart- 
ments are taken into account before licences are issued by 
the AECB, providing that there is no conflict with the 
provisions of the AEC Act and Atomic Energy Control 
Regulations (AEC Regulations), (C.R.C. 1978 c365) as 
amended. 

The AEC Regulations require that any person or organi- 
zation (potential licensee) wishing to produce, mine, refine, 
process, use, sell or possess nuclear materials; import or 
export such materials; or operate a nuclear facility for the 
production of deuterium oxide (heavy water) or nuclear 
energy in Canada, is required to obtain a licence from the 
AECB. Before issuing a licence, the AECB requires from 
the potential licensee, sufficient information to demon- 
strate that required health, safety, security and environ- 
mental protection standards will be met and maintained, 
and that any wastes will be managed in a satisfactory 


manner. In order to exercise its regulatory role, the AECB 
defines standards that must be met, assesses potential 
licensees capabilities to meet and maintain them and, 
once a licence is issued, carries out compliance inspections 
to ensure that its requirements are continually met. 

The control of nuclear materials provides assurance 
that Canada's national policies and international commitments 
relating to the non-proliferation of nuclear weapons and 
other nuclear explosive devices are met. This is carried 
out by licence conditions, and by controlling the import 
and export of such materials in co-operation with other 
federal government agencies, according to safeguards 
policies enunciated by the Canadian government. Inter- 
national safeguards provisions of the Treaty on the Non- 
Proliferation of Nuclear Weapons are administered by the 
IAEA under safeguards agreements which provide for the 
inspection of nuclear facilities and nuclear materials in 
Canada. 


ORGANIZATION 
The Board 


The Atomic Energy Control Board consists of five 
members and is referred to as the ‘Board’. The only full- 
time member of the Board is appointed President and 
Chief Executive Officer of the AECB. The President of 
the National Research Council of Canada is an ex officio 
member of the Board. During the reporting period, the 
Board members were: 


Dr. R. J.A. Lévesque 

President and Chief Executive Officer 
Atomic Energy Control Board 
(appointed April 22, 1985; 

appointed President September 1, 1987) 
Mr. J.H. Jennekens 

President and Chief Executive Officer 
Atomic Energy Control Board 
(appointed December 29, 1978; 
resigned May 31, 1987) 


Dr. L. Kerwin 

President 

National Research Council of Canada 
Ottawa, Ontario 

(ex officio June 1, 1980) 


Miss S.O. Fedoruk 

Chancellor and Professor Emeritus 
University of Saskatchewan 
Saskatoon, Saskatchewan 

(first appointed May 1, 1973) 

Dr. R.N. Farvolden 

Department of Earth Sciences 
University of Waterloo 

Waterloo, Ontario 

(appointed September 22, 1986) 


The Board met six times during the year. 


The Staff 


The AECB's staff organization, as shown in Annexes 
I and II and in Figure 1 below, comprises the President's 
Office, the Secretariat, the Directorate of Reactor Regula- 
tion, the Directorate of Fuel Cycle and Materials Regula- 
tion, the Regulatory Research Branch, and the Planning 
and Administration Branch. 

The AECB staff implements the policies of the Board 
and makes recommendations concerning the issuing 
of licences and other regulatory decisions that the Board 
is called upon to make. In certain areas, the Board has 
delegated the authority for action to senior officers of the 


AECB. 


President's Office 
& Secretariat 


Figure 1 


Directorate of Reactor 
Regulation 


Directorate of Fuel Cycle 
& Materials Regulation 


Regulatory Research Planning & Administration 
Branch Branch 
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The functions of corporate management and corporate 
policy development are carried out by the Executive Com- 
mittee, which consists of the President and the senior offi- 
cer of each of the five organizational units in Figure 1. 


The President is the chief executive officer of the 
AECB and as such supervises and directs the work of the 
organization. À Legal Adviser, an Official Languages 
Adviser and a Medical Liaison Officer report to him. 

Through the President, the Board receives advice from 
two independent committees -- the Advisory Committee 
on Radiological Protection and the Advisory Committee 
on Nuclear Safety -- whose members are entirely from 
outside the AECB. They advise on generic issues only 
and are not involved with specific licensing actions. During 
the reporting period, the Committees met a total of 11 times, 
including three joint meetings -- two with each other and 
one with the Board. In addition, there was a number of 
meetings of two standing sub-committees and of working 
groups on specific topics. Technical secretariat services 
are provided by AECB staff. The membership of these 
Committees is shown in Annex III. 
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As well, the President receives advice from Medical 
Advisers on matters relating to the medical surveillance 
of atomic radiation workers. These are senior medical 
officers nominated by the provinces, Atomic Energy of 
Canada Limited, the Departments of National Defence 
and National Health and Welfare, and appointed by the 
Board under the AEC Regulations. The Medical Advisers 
who held appointment during the reporting period are listed 
in Annex IV. 


The Secretariat embraces the functions of the Secre- 
tary to the Board, the Office of Public Information and the 
Advisory Committee Secretariat. 


The Directorate of Reactor Regulation is responsible 
for the regulation of power and research reactors and 
accelerators, and for examining the qualifications of reac- 
tor operators. It also encompasses safety evaluation and 
quality assurance functions. 


The Directorate of Fuel Cycle and Materials 
Regulation is responsible for the regulation of uranium 
mines and mills, refineries, and conversion plants; nuclear 
fuel fabrication plants; heavy water plants; radioactive 
waste management facilities; and the use of radioisotopes. 
Additional responsibilities of this Directorate include 
regulating the transportation of radioactive materials, the 
AECB's analytical laboratory facilities, compliance inspec- 
tion services, and the implementation of domestic and 
international nuclear materials safeguards programs. 


The Regulatory Research Branch is responsible for 
the initiation and management of projects in the mission- 
oriented contracted research program that is designed to 
provide information for use in the AECB's regulatory func- 
tions. The AECB's role in the Safeguards Support Program 
is managed by this Branch. It also is responsible for the 
assessment of radiation hazards and radiation protection 
programs for licensed activities, for the development of 
related standards and guidelines, and for the provision of 
radiation protection training for AECB staff. An addi- 
tional responsibility is the production of regulatory docu- 
ments for all aspects of the AECB's regulatory activities. 


The Planning and Administration Branch provides 
corporate management and administrative support services 
in the areas of human resources, finance and information 
management. The Branch also provides the corporate 
planning function, and co-ordinates development of policies 
as well as liaison with provincial, federal and international 
agencies. The Nuclear Liability Act also is administered 
by this Branch. 

The Orientation Centre was a separate group established 
to provide advice, orientation, training and assistance to 
regulatory agencies of foreign countries. It had a budget 
separate from that of the AECB. Termination of its finan- 
cial resourcing resulted in its closing in June, 1987. The 
Orientation Centre staff of three persons was absorbed 
back into the AECB staff organization. 

As of March 31, 1988, there were 263 persons on 
strength: 217 located in Ottawa, Ontario; 45 based at site 
and regional offices; and one seconded to an overseas post. 

The functional distribution of staff effort during the 
reporting period is shown in Figure 2. 
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Figure 2 


Regulatory Support 
11.0% (30.3 PY) 


President's Office 
and Secretariat 
6.7% (18.4 PY) 


Planning and 
Administration 
18.7% (52.1 PY) 


Compliance and Waste 
Management Support Services 
4.0% (11.1 PY) 


Radioisotopes, Prescribed 
Substances and Transportation 
14.0% (38.7 PY) 


REGULATORY 
REQUIREMENTS 


The basis for the AECB's regulatory control is stated 
in the AEC Act and the AEC Regulations. All who oper- 
ate nuclear facilities, or use or possess nuclear materials, 
must conform with the AEC Regulations. 

The AECB maintains regulatory control over the 
following types of nuclear facilities: 


* power and research reactors 

* uranium mines and mills 

* uranium refining and conversion facilities 
* fuel fabrication facilities 

* heavy water plants 

* particle accelerators 

* radioactive waste management facilities 


It also controls the use, sale and possession of the 
following types of nuclear materials: 


* prescribed substances and radioisotopes 

* prescribed items 

* devices and equipment containing 
prescribed substances 


Regulatory control is achieved by issuing licences 
which contain conditions that must be met by the licensee 
to ensure that health, safety and security requirements, 
acceptable to the AECB, will be met. The requirements 
for licensing vary from those for nuclear generating sta- 
tions, through the less complicated facilities involved in 


Regulation of 
Reactors and 
4 Accelerators 
1 28.7% (79.2 PY) | 


Regulation of 
Fuel Facilities 
4 and Materials 

1 27.8% (76.8 PY) 


Safeguards and Security 
7.1% (19.5 PY) 


Power Reactors 


25.8% (71.2 PY 


Research Reactors 


and Accelerators 
We 1.5% (4.2 PY) 


AECL Facilities 
1.4% (3.8 PY) 


sn 


Uranium Mines and Mills 
7.6% (21.0 PY) 


Refineries, Fuel Plants and 
Heavy Water Plants 
2.2% (6.0 PY) 


earlier stages of fuel production, to the possession and use 
of small radioactive sources for use in medicine, industry 
and research. In all cases the aim is to ensure that all 
health, safety and security requirements have been recognized 
and met to protect both workers and the public from expo- 
Sure to radiation and from radioactive or toxic materials 
associated with the operations. 

The AEC Regulations prescribe in Schedule II the 
‘maximum permissible doses' of ionizing radiation generally, 
and also the 'maximum permissible exposures to radon 
daughters’. The limits specified are based on biological 
and scientific information, including advice collected and 
analyzed over many years, and much weight is given to 
the recommendations of international bodies, in particular 
the International Commission on Radiological Protection 
(ICRP). The industry-averaged health risk resulting from 
the application of the dose limits is no greater than the 
average risk of fatal accidents in industries with high stan- 
dards of safety. The AECB, however, assumes that there 
is no threshold below which there are no harmful effects, 
and subscribes to the principle that all doses should be kept 
‘as low as reasonably achievable, social and economic 
factors being taken into account’. 

During the reporting period, further progress was 
made toward revising the AEC Regulations and develop- 
ing new ones to reflect the current state of the nuclear 
industry, public concerns and scientific knowledge. Public 
comments were received on proposed general amendments 
to the AEC Regulations, and an analysis of the impact of 
these amendments is in progress. 

In addition to the AEC Regulations, the AECB issues 
Regulatory Documents in the form of Regulatory Guides 
and Regulatory Policy Statements. These further define 
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the requirements and criteria that the AECB expects to 
be met for specific types of nuclear operations. All Regula- 
tory Documents, prior to being issued formally, are made 
available to the public in draft form as Consultative Docu- 
ments. In addition, draft Regulatory Documents may be 
referred to one or both of the Advisory Committees for 
review. 

The following Consultative Documents were issued 
for public comment during the reporting period: 


C-98 Requirements for Reliability Analysis of 
Safety-Related Systems in Nuclear Reactors 


C-105 The Determination of Radiation Doses from 
the Intake of Tritium Gas 


As well, the following Regulatory Documents were 
finalized and published: 


R-72 Geological Considerations in Siting a 
Repository for Underground Disposal of 
High-Level Radioactive Waste 


R-75 Preparation of an Application for a Prescribed 
Substance Licence 


R-77 Overpressure Protection Requirements for 
Primary Heat Transport Systems in CANDU 
Power Reactors Fitted with Two Shutdown 
Systems 


R-94 Default Values 
R-100 The Determination of Effective Doses from 
the Intake of Tritiated Water 


R-104 Regulatory Objectives, Requirements and 
Guidelines for the Disposal of Radioactive 
Wastes -- Long-Term Aspects 


REGULATION OF 
NUCLEAR FACILITIES 


The AEC Regulations require a nuclear facility to be 
operated in accordance with a licence issued by the AECB. 

Before a licence is issued, the applicant must meet 
criteria established by the AECB for the siting, construc- 
tion and operating stages. The AECB evaluates informa- 
tion provided by the applicant concerning the design and 
the measures to be adopted to ensure that the facility will 
be constructed and operated in accordance with acceptable 
levels of health, safety and security. 

Throughout the lifespan of the facility, the AECB 
monitors its operation to verify that the licensee complies 
with the AEC Regulations and the conditions of the licence. 

At the end of its useful lifespan, a facility must be 
decommissioned in a manner that is acceptable to the AECB 
and, if required, the facility site must be restored to unre- 
stricted use or managed until the site no longer presents a 
hazard to health, safety or security. 
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Power and Research Reactors 


The AECB licenses all nuclear reactors -- those for 
the production of electrical power, research reactors and 
subcritical assemblies. 

There were 18 power reactors with a licence to 
operate at the close of the reporting period: four Bruce 'A’ 
reactors and four Bruce 'B' reactors, near Kincardine, 
Ontario; four Pickering 'A' and four Pickering 'B' reactors, 
near Toronto; one at Gentilly, near Trois-Riviéres, Quebec; 
and one at Point Lepreau, near Saint John, New Brunswick. 

In addition, possession licences (authorizing possession 
of the shut-down reactors) were in effect for the Gentilly 1 
reactor, near Trois-Riviéres, Quebec; the Douglas Point 
reactor, near Kincardine, Ontario; and the NPD reactor near 
Rolphton, Ontario. These reactors have been completely 
defuelled and were in the early stages of decommission- 
ing, with the Gentilly 1 facility being the most advanced. 
The NPD reactor was removed from service after 25 years 
of operation. This action was necessary because the pres- 
sure tubes were determined to be no longer fit for service. 

There were four power reactors under construction at 
Darlington, Ontario. Construction and commissioning of the 
four-unit nuclear power plant is at an advanced stage. The 
AECB staff has been heavily involved in the review of the 
design, safety evaluation and commissioning of this plant. 

A tritium removal facility also was constructed at the 
Darlington site to extract tritium from irradiated heavy 
water. This facility was licensed for operation by the Board 
in May, 1987. 

Annex V lists all power reactor licences that were 
current during the reporting period. 

In 1983, the sudden failure of a pressure tube in a 
Pickering reactor led to a decision by Ontario Hydro to 
replace all the pressure tubes in Pickering 'A' Units 1 and 2. 
This replacement work was completed on Unit 1 and that 
unit was returned to service in July, 1987. Unit 2 is ex- 
pected to be returned to service in the summer of 1988. 
Inspections of other reactors have shown that replacement 
of pressure tubes will be required during the life of the 
reactors. Ontario Hydro has decided to replace the tubes 
in Pickering ‘A’ Units 3 and 4, starting in 1989 and 1991 
respectively. The AECB is monitoring the inspections of 
pressure tubes to ensure that other Canadian reactors are 
re-tubed as soon as it is evident that the pressure tubes are 
not suitable for service. 

The AECB continued to maintain a staff of inspectors 
at the Gentilly, Point Lepreau, Pickering and Bruce reactor 
sites. These inspectors confirm on a continual basis that 
the licensees comply with the conditions of the licences 
issued by the AECB. For the reactors under construction 
at Darlington, the AECB also maintains a staff of inspec- 
tors who, in association with specialists based in Ottawa, 
review design, construction and safety analyses, and mon- 
itor the commissioning of reactors. 

Twelve members of the AECB staff review and evaluate 
training programs for operators of power reactors. This group 
also audits the training and knowledge levels of key oper- 
ators through comprehensive written and oral examinations. 
Some of these examinations are conducted on nuclear power 
plant simulators. This system of examinations is one of the 
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significant regulatory checks necessary to ensure that only 
highly qualified personnel assume the responsibility of Shift 
Supervisor or Control Room Operator at a power reactor. 

At the close of the reporting period, there were eight 
operating research reactors in Canadian universities: four 
in Ontario, two in Quebec, one in Nova Scotia and one 
in Alberta. In addition, there were two other operating 
research reactors located at the Saskatchewan Research 
Council, Saskatoon, and at the Atomic Energy of Canada 
Limited (AECL) Radiochemical Company facility in Kanata, 
Ontario. Seven of these reactors are of the type known as 
SLOWPOKE-2 made by AECL; the one in Hamilton, 
Ontario, is a 5 MW pool-type reactor; and the remaining 
two are subcritical assemblies. Annex VI lists all research 
reactor licences that were current during the reporting period. 

AECL research facilities are licensed by the AECB 
by means of a licence for each site, covering all nuclear 
facilities at the respective locations. The major facilities 
are at Chalk River, Ontario, and Pinawa, Manitoba, where 
AECL's large research reactors are located. Inspection of 
these research reactors and other facilities is an ongoing 
function of AECB staff. 

AECL has one new operating reactor, the SLOWPOKE 
Demonstration Reactor (SDR), located at Pinawa. The 
SDR is designed to demonstrate the production of 2 MW 
of heat and 200 kW of electricity. During the past year, 
the reactor operated at low power (up to 200 watts). Opera- 
tion at higher powers is expected after completion of further 
research work and commissioning tests. 

In addition, AECL continues to study the design of a 
10 MW reactor (MAPLE X-10) to be constructed at Chalk 
River. The conceptual design is undergoing safety review 
by AECL and AECB staff. 


Uranium Mines and Mills 


While exploration for uranium and thorium is not 
regulated by the AECB, the AEC Regulations require that 
a permit be obtained when the ore grade exceeds 0.05% 
and it is intended to remove more than 10 kilograms of 
uranium or thorium in any one calendar year. Where sur- 
face removal alone is to be carried out, an ore removal 
permit is required. Where extensive stripping, shaft sink- 
ing and drifting into an ore body are undertaken, an under- 
ground exploration permit is required. 

Uranium ore occurs in many areas of Canada, but 
currently it is only in Ontario and Saskatchewan that there 
is full-scale exploitation of ore bodies. 

Specific regulations for uranium mining were made 
by the Board in June, 1986. Promulgation of these regula- 
tions is expected in 1988. 

As of March 31, 1988, there were eight mines licensed 
to operate -- five in Ontario and three in Saskatchewan. One 
of the mines in Ontario was on care and maintenance. In 
addition, two underground exploration permits were in effect 
in Saskatchewan and five ore removal permits were extant 
-- four in Saskatchewan and one in Labrador. Four uranium 
mining facilities were being decommissioned and were regu- 
lated under AECB decommissioning approvals. Annex VII 
lists all uranium mine and mill licences, permits and approv- 
als that were current during the reporting period. 


Uranium Refining and 
Conversion Facilities 


Uranium concentrate (yellowcake) which results from 
the mining and milling operation is converted into uranium 
trioxide (UOs), from which is produced uranium dioxide 
(UO) or uranium hexafluoride (UFs). Uranium in the form 
of UO: is used as fuel in CANDU reactors, and the UF: is 
exported to countries that use it in the manufacture of 
enriched fuel. There is no enrichment plant in Canada. 

The only refinery licensed by the AECB to convert yel- 
lowcake is that of Eldorado Resources Limited (ERL), 
located at Blind River, Ontario. Other facilities operated by 
ERL at Port Hope, Ontario, convert the product of the Blind 
River plant into UOzand UFs. The licences for the Port Hope 
and the Blind River facilities were renewed during the period. 

Yellowcake is also produced in relatively small quan- 
tities at a plant in Alberta that extracts it from phosphoric 
acid feedstock prior to the production of phosphate fertilizer. 

Uranium refinery and conversion facility licences 
that were current during the reporting period are listed in 
Annex VIII. 


Fuel Fabrication Facilities 


For the production of CANDU fuel, uranium dioxide 
powder is pressed, sintered and machined into hard, dense, 
cylindrical pellets. These pellets are loaded and sealed into 
zirconium alloy tubes which are assembled into clusters 
known as fuel bundles. 

During the reporting period, routine compliance mon- 
itoring and performance assessment of all such facilities 
indicated satisfactory operation, and the operating licence 
for one fuel fabrication plant was renewed. 

As of March 31, 1988, four fuel fabrication plants were 
licensed to operate: three in Ontario and one in New Bruns- 
wick. Combustion Engineering Canada in Moncton, New 
Brunswick, ceased production and was in the process of de- 
commissioning its plant. Annex VIII lists all fuel fabrication 
facility licences that were current during the reporting period. 


Heavy Water Plants 


Deuterium oxide (heavy water) is essential for the 
operation of the CANDU nuclear reactor, where it is used 
to moderate the fission reaction and as a coolant to trans- 
fer heat from the fuel. It is defined as a ‘prescribed sub- 
stance’ and is subject to regulation by the AECB. Although 
there are no radiation hazards that result from the produc- 
tion of heavy water, the process uses large quantities of 
hydrogen sulphide, a highly toxic gas. It is a condition of 
licensing that heavy water production plants be well engi- 
neered and maintained to contain this gas, and that they 
have adequate safety and emergency systems. 

As of March 31, 1988, two heavy water plants were 
licensed to operate at the Bruce Nuclear Power Development 
near Kincardine, Ontario. Two construction approvals 
were in effect -- one in Ontario and one in Quebec. These 
facilities, however, remained in a 'mothballed’ condition. 
Annex IX lists all heavy water plant licences and approvals 
that were current during the reporting period. 


Particle Accelerators 


A particle accelerator is a machine which generates 
and controls a beam of sub-atomic particles. This beam 
is produced by electrical and magnetic fields to generate 
ionizing radiation for research, medical, analytical or 
industrial purposes. Installation and operation of these 
machines capable of producing atomic energy require 
licensing by the AECB. 

As of March 31, 1988, there were 25 research, 29 medical 
and eight commercial particle accelerator facilities licensed. 


RADIOACTIVE WASTE 
MANAGEMENT 


All nuclear facilities (except heavy water plants) and 
users of prescribed substances produce radioactive waste. 
The AECB regulates the management of this waste to 
ensure that it causes no hazard to the health and safety of 
persons or to the environment. 

The management of radioactive waste is a critical 
issue that the AECB continued to address during the period. 
The radioactive content of the waste is variable, depending 
on the source. Spent fuel from a power reactor is highly 
radioactive and the radioactivity is long-lived; however, it 
is produced in relatively small volumes. 

During the reporting period, the spent fuel from 
operating reactors was stored safely under water at the 
reactor sites pending decisions as to ultimate disposal. 
This storage was regulated as part of the reactor operating 
licence. The fuel from two reactors that have been shut down 
permanently is stored dry in welded steel containers inside 
concrete "silos". The fuel from a third shut-down reactor 
was removed and transported to another licensed facility 
nearby. Other, less intensely radioactive wastes resulting 
from reactor operations are stored in concrete structures 
that are licensed separately as waste management facilities. 

Uranium mill tailings, while they contain low levels of 
radioactivity, are produced in large quantities. Management of 
these tailings is regulated through the mine operating licence. 

Other low-level wastes from nuclear facilities and those 
resulting from the use of prescribed substances are managed 
at waste management facilities that are licensed by the 
AECB, or in accordance with practices specified in licences. 

In the short-term, wastes are being stored safely. 
Criteria for their ultimate disposal have been developed. 
Regulatory Documents R-104, Regulatory Objectives, 
Requirements and Guidelines for the Disposal of Radio- 
active Wastes -- Long-Term Aspects, and R-72, Geologi- 
cal Considerations in Siting a Repository for Underground 
Disposal of High-Level Radioactive Waste, were published 
during the reporting period. 

As of March 31, 1988, there were 13 waste manage- 
ment facilities licensed to operate: eight in Ontario, one 
in New Brunswick, two in Quebec and two in Alberta. 
Annex X lists all radioactive waste management facility 
licences that were current during the reporting period. 
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REGULATION OF 
NUCLEAR MATERIALS 


Persons wishing to possess, sell or use any nuclear 
materials must obtain a licence from the AECB, unless 
exempted by the AEC Regulations. 

Although the information required by the AECB to 
support applications for such licences is less detailed and 
complex than for a nuclear facility, the applicant must 
satisfy the AECB that the proposed activity will be con- 
ducted in accordance with the requirements of the AEC 
Regulations. The licence that is issued contains conditions 
of operation with which the licensee must comply. 

The use of nuclear materials is widespread across 
Canada, and in order to ensure that the materials are trans- 
ported safely, it is the responsibility of the AECB to regu- 
late the packaging of such materials for shipment. The 
regulation of the transportation itself is the responsibility 
of other government agencies. 


Prescribed Substances and 
Radioisotopes 


Two types of licences are issued by the AECB in this 
area: prescribed substance licences, of which there were 
47 in effect, covering uranium, thorium and heavy water; 
and radioisotope licences covering certain radioisotopes. 

Radioisotopes are used widely in medicine for diag- 
nostic and therapeutic purposes, and in industry for radio- 
graphy, gauging, static elimination and oil well logging. 
Licences are required for these applications. However, 
the AECB exempts from licensing the use of radioisotopes 
in certain devices such as smoke detectors and exit signs, 
where the quantity of radioisotope is small and the device 
is designed to contain the radioisotope safely. 

As of March 31, 1988, 4,858 radioisotope licences 
were in effect: 


No. of 


Type of User Licences 


Hospitals and other medical 

institutions 192 
Universities and other 

educational institutions 328 
Governments 557 
Commercial 


Oil well logging 101 
Radiography 190 
Gauging 1,428 
Static eliminators 119 
Suppliers 209 
Others 538 


Total 4,858 
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The distribution of these licences by province is shown 
in Figure 3. 

During the reporting period, 2,800 inspections of 
radioisotope users were carried out to verify compliance 
with AEC Regulations and licence conditions. Inspections 
lead to improved compliance and occasionally uncover 
deficiencies. There were 12 instances of occupational 
radiation exposure in excess of the regulatory limits. 
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Transportation of Radioactive 
Materials 


The AECB controls the packaging, preparation for 
shipment and receipt of radioactive materials through the 
administration of the Transport Packaging of Radioactive 
Materials Regulations (TPRM Regulations), (SOR/83-740). 
As detailed in a memorandum of understanding, the AECB 
advises Transport Canada on the requirements for the carriage 
of radioactive material specified in the Transport of 
Dangerous Goods Regulations. 

The proposed revision of the TPRM Regulations, to 
conform with the 1985 edition of the International Atomic 
Energy Agency's Regulations for the Safe Transport of 
Radioactive Material, is under review. Implementation in 
Canada of the revised TPRM Regulations is planned for 
early 1990, to coincide with implementation of the 1985 
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edition of the IAEA regulations in other countries and use 
by international transport organizations. 

During the reporting period, the AECB issued 65 pack- 
age and shipment certificates, which included: 20 Special 
Arrangements, 24 Endorsements of Foreign Certificates, 
20 Canadian Origin Package Certificates and one Special 
Form Certificate. As of March 31, 1988, there were 129 
certificates current, including 69 Canadian and 60 endorse- 
ments from six different countries. There were 21 occur- 
rences in which shipments went astray, suffered internal 
leakage or external damage. None of these occurrences 
resulted in radiation exposure to the public or transport 
workers. One package with an insignificant quantity of 
radioactive material was lost and not recovered. 


COMPLIANCE 
MONITORING 


The AECB verifies that licensees comply with the 
AEC Regulations and the conditions of licences. This is 
done in a variety of ways: 


a) there were 25 AECB inspectors located at nuclear 
power reactor sites and in the Elliot Lake, Ontario, 
mining area. The prime role of these persons is to 
Carry Out inspections and maintain surveillance over 
the licensed facilities in these locations; 


b) there are four regional offices located in Calgary, 
Alberta; Mississauga, Ontario; Ottawa, Ontario; and 
Laval, Quebec. These offices were staffed with 15 
inspectors whose primary purpose is to carry out 
compliance inspections of the 4,858 radioisotope 
licences across Canada; 


c) AECB staff from divisions concerned with licensing 
of facilities carry out inspections; and 


d) the AECB requires as a licence condition that the 
licensee provide it with periodic reports and notice of 
any abnormal occurrences. 


Inspectors from provincial agencies are appointed to 
assist in Carrying out compliance inspection in provinces 
where there is no AECB representation, or in areas where 
the province and the AECB have a mutual responsibility. 
At the end of the reporting period, a requirement for 14 
inspector appointments from provincial agencies had been 
identified. 

To support its compliance program, the AECB main- 
tains a laboratory in Ottawa which has the capability of 
carrying out chemical and radiochemical analyses of sam- 
ples taken during inspections. Field instruments used by 
AECB inspectors are supplied, serviced and calibrated by 
this laboratory. 


REGULATORY 
RESEARCH 


The AECB administers a mission-oriented research 
program to support its regulatory activities. This research 
is carried out under contract. 

The objective of the program is to produce pertinent 
information that will assist the AECB in making correct, 
timely and credible decisions with respect to its regulatory 
mandate, and to augment the related research and develop- 
ment programs of the industries being regulated. Where 
appropriate, joint programs are undertaken with other gov- 
ernment departments or agencies in order to obtain maxi- 
mum value for money expended, and to benefit from liaison 
with other research organizations with similar interests. 

During the reporting period, the total amount spent 
on the mission-oriented regulatory research program was 
$2.623 million, which included $46,125 in Supply and 
Services Canada charges. The program, structured to cover 
the many aspects of the AECB's regulatory activities, is 
divided into 10 mission objects on which the following 
proportions of funds were spent: 


nuclear reactors 
uranium mines and mills 


health physics 
other fuel cycle facilities 
waste management 


regulations & regulatory process 
development 
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non-fuel cycle applications 
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In addition, the AECB administers, jointly with Atomic 
Energy of Canada Limited, a special program for research 
and development in support of the Safeguards Support 
Program of the International Atomic Energy Agency. The 
AECB contribution to the program for the year was $1,464 
million. 

Final reports resulting from research contracts are 
available to the public through the AECB's Office of Pub- 
lic Information. 


SAFEGUARDS AND 
SECURITY 


The AECB continued its activities in the area of safe- 
guards at both the international and national levels. AECB 
staff participates in meetings in support of Canadian bilat- 
eral nuclear co-operation activities and the administration 
of related bilateral agreements. AECB staff is included in 
Canadian government delegations and also consults with 
counterparts in other countries. Canada is party to bilat- 
eral agreements covering nuclear co-operation with more 
than 20 countries. 

Staff members work with International Atomic Energy 
Agency (IAEA) inspectors who are authorized to carry out 
inspections of nuclear facilities in Canada pursuant to a 
safeguards agreement with the IAEA. This agreement is 
for the exclusive purpose of verification that Canada is 
meeting its obligations under the Treaty on the Non-Prolifer- 
ation of Nuclear Weapons. 

The AECB, jointly with Atomic Energy of Canada 
Limited, administers the Canadian Safeguards Support 
Program to assist the [AEA to improve safeguards approaches 
and techniques. This Program develops safeguards equip- 
ment and undertakes other tasks of a more general nature. 
The transfer of technological developments is facilitated 
by experts supplied to the IAEA and paid for by the Program. 

During the period, the IAEA successfully completed 
a field trial for a system to safeguard irradiated nuclear fuel 
in storage -- the storage process was developed by this Pro- 
gram as well. Work began on testing a novel approach for 
safeguarding multi-unit CANDU nuclear electric generating 
stations. The IAEA also field tested a special Canadian- 
designed closed-circuit television system for safeguards 
purposes. The intent is that this system be used at national 
and foreign nuclear facilities. 

On the national level, AECB staff members, in 
co-operation with the Department of External Affairs, con- 
tinued to exercise control over the export of nuclear mate- 
rials and technology to ensure that exports are consistent 
with Canadian nuclear export policy. The AECB continued 
to control imports of nuclear materials to ensure compli- 
ance with the Convention on Physical Protection of Nuclear 
Materials and the Treaty on the Non-Proliferation of 
Nuclear Weapons. These controls also enable AECB staff 
to ensure compliance with Treaty commitments to the 
supplier states. 
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Staff carried out periodic inspections of nuclear 
facilities to verify compliance with the Physical Security 
Regulations, (SOR/83-77). 

During the 1987 calendar year, the following quantities 
of Canadian natural uranium were exported from Canada, 
subject to export licences issued by the AECB: 


Country of Final 
Destination 


Quantity (Mg of 
contained U) 


United States of America 6,063 
West Germany 1,438 
Japan 1517 
France 1,317 
South Korea 828 
United Kingdom 824 


Sweden SA 
Italy 293 
Spain 150 
Finland 142 
Netherlands 40 


Total 12,789 


INTERNATIONAL 
ACTIVITIES 


AECB staff participates in activities of the Interna- 
tional Atomic Energy Agency, the Nuclear Energy Agency 
of the Organization for Economic Cooperation and Develop- 
ment, and other international organizations concerned with 
the peaceful uses of nuclear energy. During the reporting 
period, AECB staff took part in committees, working 
groups and technical meetings that dealt with a wide range 
of topics, which included: preparation and revision of 
safety codes and standards for nuclear facilities and for 
radiation protection in the nuclear industry; review of the 
international regulations for safe transport of radioactive 
materials; siting, design and operation of nuclear facilities; 
uranium mining, refining and processing; management of 
radioactive waste; international nuclear safeguards; and 
the physical protection of nuclear facilities. 

AECB staff, in association with the Orientation Centre, 
provided advice on regulatory aspects of nuclear power 
safety to several countries including Korea, Romania, Egypt, 
Indonesia and China, and also assisted in the training of 
representatives of the Korean and Turkish regulatory agen- 
cies. Termination of financial resourcing resulted in the 
closing of the Orientation Centre in June, 1987. 

The AECB also maintains contacts with nuclear regu- 
latory and research agencies in several other countries on 
matters of common concern. 


NUCLEAR LIABILITY 


The AECB is responsible for the administration of 
the Nuclear Liability Act, designating nuclear installations 
and, with the approval of Treasury Board, prescribing the 
amount of basic insurance to be maintained by the opera- 
tor. Annex XI indicates the amounts of basic insurance 
prescribed for designated installations. 

The Interdepartmental Working Group reviewing the 
Nuclear Liability Act is finalizing both its report to the Presi- 
dent of the AECB and its response to comments received 
during the public consultation process. These documents 
are expected to be issued during the next reporting period. 


COMMUNICATIONS 
WITH THE PUBLIC 


Information services are provided by the Office of 
Public Information, which responds to enquiries from the 
public, issues news releases and information bulletins, and 
distributes other regulatory information. 

In addition, staff members make presentations before 
public meetings, commissions and government committees 
on matters related to their expertise and responsibility. 

The AECB operates a public documents room at its 
head office in Ottawa where licences and other documents 
relating to the AECB's regulatory activities are available 
for viewing by the public. This includes copies of minutes 
of Board meetings, with supporting documentation. 

This reporting period saw the emergence of a quarterly 
regulatory journal, the AECB Reporter, mailed to all 
licensees, and over 1,000 organizations and individuals 
interested in news of the AECB. The Reporter is a com- 
munications vehicle designed to allow the Board to pass 
information directly to its publics, to encourage awareness 
and facilitate participation by interest groups and individual 
members of the public in the business of the AECB. The 
newsletter reports on Board plans and activities, and in- 
Cludes such details as upcoming Board meeting dates and 
licensing decisions, major regulatory initiatives, safety- 
related advisories, the latest AECB publications, and com- 
mentary on nuclear health and safety issues. 

A catalogue of publications with quarterly supplements 
is available to the public. Anyone may have their name 
placed on the mailing list for these documents, as well as 
for news releases, consultative documents, the Reporter, 
the Annual Report and Board minutes (microfiche only). 

During the reporting period, nine news releases were 
issued, 46 AECB papers and research reports were pub- 
lished, and a monthly average of 743 copies of publications 
were sent out as a result of oral or written requests. 

As well, 10 formal requests for information under the 
Access to Information and Privacy Acts were processed. 


CORPORATE 
MANAGEMENT 


The Planning and Administration Branch provides 
services in the areas of corporate management and resources 
co-management. 

Corporate management services provided by the 
Branch include: operational and resource planning and 
co-ordination, policy development, internal audit and pro- 
gram evaluation, development of corporate documentation, 
emergency planning co-ordination for nuclear facilities and 
the maintenance of regulatory records. 

Resources co-managed by the Branch and the re- 
sponsible operational units include: human, financial, 
information and physical. Additionally, services are pro- 
vided in the areas of accommodation, procurement and 
travel. 

Further, the Branch is responsible for administration 
of the Nuclear Liability Act, as well as compliance with 
the provisions of the Access to Information and Privacy 
Acts. 


Official Languages 


The AECB's Official Languages Progress Report 
describing its activities and resource utilization is pre- 
sented annually to Treasury Board. Copies of the report 
are available on request. 
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Financial Statement 


The audited financial statement for the fiscal year 
ending March 31, 1988, is shown in Annex XII. 
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ANNEX II 
ORGANIZATION OF THE AECB 


(March 31, 1988) 
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11. DIRECTORATE OF REACTOR REGULATION Director General: 
12%Safety EvaluatonDivision SR ten ee Manager: 
13. Components and Quality Assurance Division ..............:ccsscssesscececesscerecessseess Manager: 
PAP SPOWeEr RCaGtOn DIVISION Ac Renard eee OAT ete ee Manager: 
ES: POWEL RÉACOP DIVISION tcc ccscsenccostusyes de re no et re Manager: 
16. Operator Certification and Research Facility Division... Manager: 
17. DIRECTORATE OF FUEL CYCLE AND 

MATERTAES REGULATION nn Ron Director General: 
18, Satcpuarts and Security, DISONS Manager: 
19. Radioisotopes and Transportation Division... rennes Manager: 
20. Compliance Services and Laboratories Division... nr Manager: 
Dobe Ur uMIMIne, DIVISION se, co) eeeks oc eos aaseess fences ecace toneseusseteoseeeccuceacneetl eee Manager: 
D2 a Waste IViat aC EIICME DIVISION a RE TR Manager: 
23. Fuel ANE Heavy aWater PlantiDivision.. 2 dt Ie. Manager: 
24. PLANNING AND ADMINISTRATION BRANCH men nmsmene Director: 
Zoe ATMURISTAUONDIV ISO EN Ps RE Manager: 
26%Planning and Coordination SECTION. enr D Rete Pee eee Chief: 
27. REGULATORY RESEARCH BRANCH nn snsnrnnsee Director: 
262 RadAHONPTORCOn DEVISION SR Rd Rob meee Manager: 
29. Health Effects. and Regulatory Documents Section 22... Chief: 
BU ESA VAN S ale ears: SCCHON nee seein ence kere Chief: 


The numbers in this list refer to the organizational elements on the Organization Chart (ANNEX I) 
* Member of the Executive Committee 


Atomic Energy Control Board 


R.J.A. Lévesque* 


B.C. Lentle 
H.E. Duckworth 


P.J. Barker 
PE. Hamel 
S.S. Mohanna 


PE. Hamel* 

PE. Hamel 
H.J.M. Spence 
PE. Hamel (acting) 


Z. Domaratzki* 

P. Wigfull (acting) 
T.J. Molloy 

J.P. Marchildon 
J.D. Harvie 

F, Davediuk 


W.D. Smythe* 
D.B. Sinden 
G.B. Knight 
L.C. Henry 
A.B. Dory 
G.C. Jack 

J.P. Didyk 


R.W. Blackburn* 
J.G. Waddington 
L.L. Trudel 


J.W. Beare* 
R.M. Duncan 
H. Stocker 
J.R. Coady 
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ANNEX III 


ADVISORY COMMITTEE MEMBERS 
(March 31, 1988) 


Advisory Committee on Radiological Protection 


Dr. B.C. Lentle Director 
(Chairman) Division of Nuclear Medicine 
Vancouver General Hospital 
Vancouver, British Columbia 
Dr. J.E. Aldrich Director of Medical Physics 
Cancer Treatment and Research Foundation 
Halifax, Nova Scotia 
Dr. T.W. Anderson Professor and Head 


Dr. A. Arsenault 


Dr. G.C. Butler 


Dr. D. J. Gorman 


Dr. P. Lachance 


Dr. E.G. Létourneau 


Dr. A.M. Marko 


Dr. E. Mastromatteo 


Dr. J. Muller 


Dr. J. B. Sutherland 


Mr. R. Wilson 


Mr. W.R. Bush 
(Scientific Secretary) 


Department of Health Care and Epidemiology 
University of British Columbia 
Vancouver, British Columbia 


Institut de cardiologie de Montréal 
Montréal, Quebec 


Former Director (retired) 

Biological Sciences Laboratories 
National Research Council of Canada 
Ottawa, Ontario 


Director 

Office of Environmental Health and Safety 
University of Toronto 

Toronto, Ontario 


Ancien responsable 

Programme de santé des travailleurs 
Centre hospitalier de l'Université Laval 
Québec, Quebec 


Director 

Bureau of Radiation and Medical Devices 
Health and Welfare Canada 

Ottawa, Ontario 


Assistant to Vice-President, Health Sciences 
Atomic Energy of Canada Research Company 
Chalk River, Ontario 


Former Director, Occupational Health (retired) 
Inco Limited 
Toronto, Ontario 


Former Head (retired) 

Special Studies and Services Branch 
Ontario Ministry of Labour 
Toronto, Ontario 

Professor and Head 

Department of Radiology 

Health Sciences Centre 

Winnipeg, Manitoba 

Director, Health and Safety Division 
Ontario Hydro 

Toronto, Ontario 


Atomic Energy Control Board 
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ANNEX III 
ADVISORY COMMITTEE MEMBERS 


(continued) 


Advisory Committee on Nuclear Safety 


Dr. H.E. Duckworth 
(Chairman) 


Dr. R.E. Jervis 


(Vice-chairman) 


Dr. A. Biron 


Dr. W.H. Gauvin 


Dr. N.C. Lind 


Dr. O.R. Lundell 


Dr. W.A. MacKay 


Dr. K. J. McCallum 


Dr. A. Pearson 


Dr. J.T. Rogers 


Mr. W.M. Walker 


Dr. B.C. Lentle 

(ex officio) 

Mr. R. J. Atchison 
(Scientific Secretary) 


Chancellor 
University of Manitoba 
Winnipeg, Manitoba 


Professor, Nuclear and Radiochemistry 
University of Toronto 
Toronto, Ontario 


Assistant Dean of Research and Graduate Studies 
Ecole Polytechnique 
Montréal, Quebec 


President 
William H. Gauvin Technologies, Inc. 
Beaconsfield, Quebec 


Professor, Civil Engineering 
University of Waterloo 
Waterloo, Ontario 


Professor, Chemical Engineering 
York University 
Downsview, Ontario 


Ombudsman 
Province of Nova Scotia 
Halifax, Nova Scotia 


Dean Emeritus of Graduate Studies 
University of Saskatchewan 
Saskatoon, Saskatchewan 


Former Director (retired) 

Electronics, Instrumentation and Control Division 
Atomic Energy of Canada Research Company 
Chalk River, Ontario 


Professor, Mechanical Engineering 
Carleton University 
Ottawa, Ontario 


Former Vice-President, Engineering (retired) 
British Columbia Hydro and Power Authority 
Vancouver, British Columbia 


Chairman, Advisory Committee on Radiological 
Protection 


Atomic Energy Control Board 
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ANNEX IV 


MEDICAL ADVISORS 


(March 31, 1988) 


MEDICAL ADVISORS 


Dr. J.R. Martin 


Dr. J.A. Aquino 
Dr. A. J. Johnson 


Dr. J. Fan 
Dr. G.D. Smith 


Dr. P. Lajoie 
Dr. M. Dionne 


Dr. M.H. Finkelstein 
Dr. S. Macdonald 
Dr. C. D'Cunha 


Dr. D. Walter 


Dr. J. Kalnas 
Dr. R.A. Copes 


Dr. L.D. Kornder 
Dr. J.H. Smith 


*Dr. S.S. Mohanna 
Dr. E. Callary 


Col. R.W. Barnes 


Dr. A.M. Marko 
Dr. D.W.S. Evans 


* AECB Medical Liaison Officer 


NOMINATING BODY 


Newfoundland & Labrador Department of Labour 


Nova Scotia Department of Health 


New Brunswick Department of Health and 
Community Services 


Ministére des Affaires sociales, Québec 


Ontario Ministry of Labour 


Manitoba Department of Health 


Saskatchewan Department of Health 


Alberta Workers' Health, Safety and Compensation 


British Columbia Ministry of Health 


Health and Welfare Canada 


Department of National Defence 


Atomic Energy of Canada Research Company Limited 


1 
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ANNEX V 


POWER REACTOR LICENCES 
(March 31, 1988) 


TYPE AND 
NUMBER OF 
UNITS/ CAPACITY 


FACILITY AND LOCATION 
(Licensee) 


CURRENT LICENCE 
START-UP 
NUMBER EXPIRY DATE 


=a 


ROL 2/87 1988.06.30 
ROL 5/87 1989.08.31 
qu aw aoe 


NPD Generating Station 

Rolphton, Ontario 

(Ontario Hydro & Atomic Energy 
of Canada Ltd.) 


CANDU-PHW 
25 MW (e) 


(decommissioning) 


Pickering Generating Station 'A' 
Pickering, Ontario 
(Ontario Hydro) 


CANDU-PHW 
4 x 500 MWe) 


Bruce Generating Station 'A’ 
Tiverton, Ontario 
(Ontario Hydro) 


CANDU-PHW 
4 x 750 MW(e) 


Pickering Generating Station 'B' 
Pickering, Ontario 
(Ontario Hydro) 


CANDU-PHW 
4 x 500 MW(e) 


Gentilly 2 Nuclear Power Station 
Gentilly, Quebec 
(Hydro-Québec) 


CANDU-PHW 
600 MW(e) 


Point Lepreau Generating Station 
Point Lepreau, New Brunswick 
(New Brunswick Electric Power 
Commission) 


CANDU-PHW 
600 MW(e) 


Bruce Generating Station 'B' 
Tiverton, Ontario 
(Ontario Hydro) 


CANDU-PHW 
4 x 840 MWe) 


CANDU-PHW 
4 x 850 MWe) 
(under construction) 


Darlington Generating Station 'A’ 
Bowmanville, Ontario 
(Ontario Hydro) 


PER - Permis d'exploitation de réacteur (Reactor Operating Licence) 
RCL - Reactor Construction Licence 

ROL - Reactor Operating Licence 

MWe) - Megawatt (nominal electrical power output) 

PHW - Pressurized Heavy Water 
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ANNEX VI 


RESEARCH REACTOR LICENCES 
(March 31, 1988) 


CURRENT LICENCE 


NUMBER EXPIRY DATE 


1958 ROL 3/85 1990.03.31 
1959 ROL 6/85 1988.06.30 


1976 ROL 7/86 1989.06.30 
1976 ROL 5/86 1989.06.30 


1976 ROL 4/85 1988.06.30 
1977 ROL 2/86 1989.01.31 


ROL 3/86 1989.01.31 


“hs 
1985 ROL 9/86 1989.07.31 


TYPE AND 
CAPACITY 


LICENSEE AND LOCATION START-UP 


Subcritical 
Assembly 


University of Toronto 
Toronto, Ontario 


McMaster University 
Hamilton, Ontario 


Swimming Pool 
5 MW(t) 


Subcritical 
Assembly 


École polytechnique 
Montréal, Quebec 


SLOWPOKE-2 
20 kW(t) 


University of Toronto 
Toronto, Ontario 


SLOWPOKE-2 
20 kW(t) 


Ecole polytechnique 
Montréal, Quebec 


SLOWPOKE-2 
20 kW(t) 


Dalhousie University 
Halifax, Nova Scotia 


University of Alberta 
Edmonton, Alberta 


SLOWPOKE-2 
20 kW(t) 


SLOWPOKE-2 
20 kW(t) 


Saskatchewan Research Council 
Saskatoon, Saskatchewan 


Atomic Energy of Canada Ltd. 
Radiochemical Company 
Kanata, Ontario 


SLOWPOKE-2 
20 kW(t) 


SLOWPOKE-2 
20 kW(t) 


Royal Military College of Canada 
Kingston, Ontario 


PER - Permis d'exploitation de réacteur (Reactor Operating Licence) 
ROL - Reactor Operating Licence 
kW(t) - Kilowatt (thermal power) 
MW(t) - Megawatt (thermal power) 
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ANNEX VII 


URANIUM MINE/MILL FACILITY LICENCES 
(March 31, 1988) 


FACILITY AND LOCATION 


(Licensee) 


Cluff Lake, Phase II 
Saskatchewan 
(Amok Ltd.) 


Collins Bay B-Zone 
Eldor Mines, Saskatchewan 
(Eldorado Resources Ltd.) 


Denison Mines 
Elliot Lake, Ontario 
(Denison Mines Ltd.) 


Key Lake 
Saskatchewan 
(Key Lake Mining Corp.) 


Panel Mine 
Elliot Lake, Ontario 
(Rio Algom Ltd.) 


Quirke Mine 
Elliot Lake, Ontario 
(Rio Algom Ltd.) 


Stanleigh Mine 
Elliot Lake, Ontario 
(Rio Algom Ltd.) 


Stanrock Mine 
Elliot Lake, Ontario 
(Denison Mines Ltd.) 


McClean Uranium Project 
Saskatchewan 
(Minatco Ltd.) 


Cigar Lake Lands 
Saskatchewan 
(Cigar Lake Mining Corp.) 


CAPACITY 


1,000,000 kg/a uranium 


3,200,000 kg/a uranium 


10,900 t/d mill feed 
4,000 t/a acid raffinate 
900 t/a limed raffinate 


5,700,000 kg/a uranium 


3,000 t/d mill feed 


6,350 t/d mill feed 
5,000 t/a acid raffinate 


6,000 t/d mill feed 


3,800 t/d ore 


Underground exploration 


Ore removal 


CURRENT LICENCE 


NUMBER 


MFOL-143-2 


MFOL-146-1 


MFOL-112-7 


MFOL-137-2 


MFOL-120-4 


MFOL-108-6 


MFOL-136-2 


MFOL-135-1 


UEP-153-0 


UEP-152-0 


EXPIRY DATE 


1989.07.31 
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ANNEX VII 
URANIUM MINE/MILL FACILITY LICENCES 


(continued) 


FACILITY AND LOCATION 
(Licensee) 


CURRENT LICENCE 
CAPACITY 
NUMBER EXPIRY DATE 


Dawn Lake 

Saskatchewan 

(Saskatchewan Mining Ore removal ORP-133-2 1991.01.15 
Development Corp.) 


Kitts-Michelin Facility 
Labrador 
(Cassiar Mining Corp.) 


en nt 
Decommissioning DCOA-132-0 
and close-out 


DA-142-0 


a ai 


Decommissioning DA-139-0 


Midwest Joint Venture 
Saskatchewan 
(Denison Mines Ltd.) 


Project Wolly 
Saskatchewan 
(Minatco Ltd.) 


Studer Project 

Saskatchewan 

(Saskatchewan Mining 
Development Corp.) 


Agnew Lake Mine 
Espanola, Ontario 
(Agnew Lake Mines Ltd.) 


Beaverlodge Mining Operations 
Beaverlodge, Saskatchewan 
(Eldorado Resources Ltd.) 


Decommissioning 


Dubyna Mine 
Uranium City, Saskatchewan 
(Eldorado Resources Ltd.) 


Madawaska Mine 
Bancroft, Ontario 
(Madawaska Mines Ltd.) 


DA - Decommissioning Approval UEP - Underground Exploration Permit 
DCOA - Decommissioning and Close-out Approval kg/a - Kilogram per year 
MFOL - Mine Facility Operating Licence t/a  - Tonne per year 


ORP  - Ore Removal Permit t/d - Tonne per day 
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ANNEX VIII 


REFINING AND FUEL FABRICATION LICENCES 
(March 31, 1988) 


CURRENT LICENCE 
NUMBER EXPIRY DATE 


FFOL-222-0 1988.12.31 


FFOL-221-0 1988.12.31 
FFOL-209-5 1988.05.31 


18,000 as UO, FFOL-218-2 1988.12.31 


FFOL-220-3 1989.12.31 


FFOL-223-0 1989.12.31 


CAPACITY 
(tonnes / year uranium) 


LICENSEE AND LOCATION 


General Electric Canada Inc. 
Peterborough, Ontario 


1000 (fuel bundles) 


General Electric Canada Inc. 
Toronto, Ontario 


1050 (fuel pellets) 


70 as uranium 
oxide compounds 


Earth Sciences Extraction Co. 
Calgary, Alberta 


Eldorado Resources Ltd. 
Blind River, Ontario 


10,000 as UF, 

3,000 as UF, 

2,000 as U (depleted 
metal and alloys) 
3,800 as UO, 

1,000 as ADU 


Eldorado Resources Ltd. 
Port Hope, Ontario 


Zircatec Precision Industries Inc. 
Port Hope, Ontario 


900 (fuel pellets 
and bundles) 


FFOL - Fuel Facility Operating Licence 
ADU _ - Ammonium di-uranate 

U - Uranium 

UF,  - Uranium tetrafluoride 

UF,  - Uranium hexafluoride 

UO, - Uranium dioxide 

UO; _- Uranium trioxide 
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ANNEX IX 


HEAVY WATER PLANT LICENCES 
(March 31, 1988) 


CURRENT LICENCE 
NUMBER EXPIRY DATE 


HWPOL-405-5 1989.06.30 
ima ory 


CAPACITY 
(tonnes / year) 


FACILITY AND LOCATION 
(Licensee) 


Bruce Heavy Water Plant 'A' and 'B' 
Tiverton, Ontario 
(Ontario Hydro) 


‘A’ 800 
(mothballed) 
'B' 800 


Bruce Heavy Water Plant 'D' 
Tiverton, Ontario 
(Ontario Hydro) 


'D' 800 
(mothballed) 


Amendment 1 


LaPrade Heavy Water Plant 
Gentilly, Quebec 
(Atomic Energy of Canada Ltd.) 


HWPCA-400-0 
Amendment 1 


800 
(mothballed) 


HWPCA - Heavy Water Plant Construction Approval 
HWPOL - Heavy Water Plant Operating Licence 
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ANNEX X 


WASTE MANAGEMENT LICENCES 
(March 31, 1988) 


TREATMENT / 
TYPE OF WASTE 


CURRENT LICENCE 
NUMBER EXPIRY DATE 


WFOL-331-1 1989.06.30 
WFOL-318-4 1988.11.30 
Incineration of low level 
combustible liquid wastes 
ae SR eee and storage of aqueous and WFOL-301-5 1988.04.30 
eT ta ed ta) solid wastes from the 
University and Edmonton area 


FACILITY AND LOCATION 
(Licensee) 


Radioactive Waste Operations Site 1 
Bruce Nuclear Power Development 
Tiverton, Ontario 

(Ontario Hydro) 


Storage of old solid 

wastes from Ontario Hydro 
nuclear generating 

stations (no new waste) 


Radioactive Waste Operations Site 2 
Bruce Nuclear Power Development 
Tiverton, Ontario 

(Ontario Hydro) 


Incineration, compaction and 
storage of wastes from Ontario 
nuclear generating stations 


Douglas Point Radioactive Waste 
Storage Facility 

Douglas Point, Ontario 

(Atomic Energy of Canada Ltd.) 


Storage of old solid wastes 
from Douglas Point Generating 
Station (no new waste) 


Gentilly Radioactive Waste 
Management Facility 

Gentilly, Quebec 

(Hydro-Québec) 


Storage of solid wastes from 
Gentilly 2 nuclear generating 
station 


Gentilly 1 Radioactive Waste 
Storage Facility 

Gentilly, Quebec 

(Atomic Energy of Canada Ltd.) 


Storage of solid wastes from 
Gentilly 1 nuclear generating 
station (no new waste) 


Point Lepreau Solid Radioactive 
Management Facility 

Point Lepreau, New Brunswick 

(New Brunswick Electric Power 

Commission) 


Storage of solid wastes 
from Point Lepreau 
Generating Station 


Annual Report 1987-88 23 


ANNEX X 
WASTE MANAGEMENT LICENCES 


(continued) 


TREATMENT / 
TYPE OF WASTE 


CURRENT LICENCE 
NUMBER EXPIRY DATE 


WFOL-321-4 1988.04.30 


FACILITY AND LOCATION 
(Licensee) 


Storage of wastes from 
Eldorado Resources Ltd. 
refinery and chemical 
treatment of drainage and 
run-off water 


Port Granby, Ontario 
Newcastle, Ontario 
(Eldorado Resources Ltd.) 


Suffield, Alberta 
(Dept. of National Defence) 


Storage of old solid wastes 


from military activities WFOL-307-3 1988.05.31 


Storage and handling of 
wastes from the University 
and Toronto area 


Toronto, Ontario 
(University of Toronto) 


WFOL-310-7 1989.05.31 


WFOL-322-3 1989.12.31 


WFOL-323-3 1989.05.31 


WFOL-335-0 1988.11.30 


WFCA-333-0 


Storage of old wastes from 
previous Eldorado Resources 
Ltd. Port Hope operations 
and chemical treatment of 
drainage and run-off water 


Welcome, Ontario 
(Eldorado Resources Ltd.) 


Handling of waste from 
decontamination of equipment 
and tools, and general 
maintenance activities 

at BNPD 


Central Maintenance Facility 
Bruce Nuclear Power Development 
Tiverton, Ontario 

(Ontario Hydro) 


Storage and handling of 
wastes from the Toronto 
area 


Mississauga, Ontario 
(Monserco Limited) 


Construction of a 
radioactive waste 
management facility 


Saskatoon, Saskatchewan 
(University of Saskatchewan) 


WFECA - Waste Management Facility Construction Authorization 
WFOL - Waste Management Facility Operating Licence 
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ANNEX XI 


NUCLEAR LIABILITY 


BASIC INSURANCE COVERAGE 
(March 31, 1988) 


INSTALLATION BASIC INSURANCE 


Bruce Generating Station 'A' $75,000,000 


Bruce Generating Station 'B' $75,000,000 


Gentilly 2 Nuclear Power Station $75,000,000 


$23,400,000 


NPD Generating Station 


Pickering Generating Station 'A’ and 'B' $75,000,000 


Point Lepreau Generating Station $75,000,000 


University of Alberta SLOWPOKE Reactor 


Dalhousie University SLOWPOKE Reactor $ 500,000 
McMaster University Research Reactor $ 1,500,000 
Ecole polytechnique SLOWPOKE Reactor $ 500,000 


Saskatchewan Research Council 


$ 500,000 


$ 500,000 


SLOWPOKE Reactor 


University of Toronto SLOWPOKE Reactor $ 500,000 


Eldorado Resources Limited 


Port Hope Refinery $ 4,000,000 


Zircatec Precision Industries Inc. 
Port Hope Fuel Fabrication Plant 


$ 2,000,000 
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ANNEX XII 
AUDITOR'S REPORT 


To the Atomic Energy Control Board 
and the 
Minister of Energy, Mines and Resources 


I have examined the statement of operations of the Atomic Energy Control Board for the year ended 
March 31, 1988. My examination was made in accordance with generally accepted auditing standards, and accordingly 
included such tests and other procedures as I considered necessary in the circumstances. 


In my opinion, this financial statement presents fairly the results of the operations of the Board for 
the year ended March 31, 1988 in accordance with the accounting policies set out in Note 2 to the financial statement 
applied on a basis consistent with that of the preceding year. 


Vey 


D.L. Meyers, F.C.A. 
Deputy Auditor General 
for the Auditor General of Canada 


Ottawa, Canada 
May 31, 1988 
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ANNEX XII (Cont.'d) 
ATOMIC ENERGY CONTROL BOARD 


Statement of Operations for the Year Ended 


March 31, 1988 


1988 1987 
Expenditure (Schedule) 
Grants and contributions 
Safeguards Support Program $ 454,800 $ 562,000 
Other 12,000 7,500 
466,800 569,500 
Operations 
Salaries and employee benefits 13,278,837 22,713,759 
Employee termination benefits 79,114 69,226 
Professional and special services 4,096,715 4,280,271 
Accommodation 1,401,514 1,352,706 
Travel and relocation 976,458 1,004,316 
Furniture and equipment 503,732 542,090 
Utilities, materials and supplies 389,043 282,026 
Communication 351,230 413,270 
Equipment rentals 186,094 173,243 
Repairs 175,065 177,292 
Information 113,472 109,179 
Miscellaneous 57,839 SET A 
21,609,113 21400553 
Administration 
Salaries and employee benefits 2,087,079 1,901,076 
Employee termination benefits 4,121 4,174 
Board members' expenses 191,511 167,577 
Professional and special services 180,815 143,490 
Travel 24,688 11,119 
2,488,214 2,227,436 
24,564,127 23,917,669 
Non-tax revenue (Schedule) 
Refunds of previous years' expenditure 72,192 17,896 
Recoveries of statutory employee benefits 4,926 30,316 
Services and service fees 1,918 11,390 
Fines and penalties = =" 1002 
79,036 60,611 
Net cost of operations (Note 3) $ 24,485,091 $ 23,857,058 


The accompanying notes and schedule are an integral part of this statement. 


Approved by: 
CAN Nc A 
7 TD NS dues ace 
R.J.A. Lévesque R.W. Blackburn 
President Senior Financial Officer 
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ANNEX XII (Cont. 'd) 
ATOMIC ENERGY CONTROL BOARD 


Notes to the Statement of Operations 
March 31, 1988 


1. Authority and Purpose 


The Atomic Energy Control Board (AECB) was established in 1946, by the Atomic Energy Control Act. Itis a 
departmental corporation named in Schedule B to the Financial Administration Act and currently reports to Parliament 
through the Minister of Energy, Mines and Resources. 

The objective of the AECB is to control nuclear energy in the interests of health, safety and national security. The 
AECB achieves this objective by controlling the development, application and use of nuclear energy in Canada, and by 
participating on behalf of Canada in international measures of nuclear energy control. 

The AECB also is responsible for the administration of the Nuclear Liability Act, including the designation of 
nuclear installations, the prescription of basic insurance to be carried by the operators of such nuclear installations and the 
administration of supplementary insurance coverage premiums for these installations. The sum of the basic insurance and 
supplementary insurance totals $75 million for each designated installation (see Note 8). The number of facilities 
requiring insurance coverage is 14. 

The AECB's grants and contributions, operating and administration expenditure is funded by a budgetary 
lapsing authority. Employee benefits are authorized by a statutory authority. 


Ze Significant Accounting Policies 
The statement of operations has been prepared using the following accounting policies: 
a) Expenditure recognition 


All expenditure is recorded on the accrual basis, in accordance with the Government's accounting policy, 
with the exception of employee termination benefits and vacation pay which are recorded on the cash basis. 


b) Revenue recognition 

Revenue is recorded on the cash basis in accordance with the Government's accounting policies. 
c) Capital purchases 

Acquisitions of capital assets are charged to operating expenditure in the year of purchase. 
d) Services provided without charge 


Estimates of amounts for services provided without charge by Government departments are included in 
expenditure. 


e) Refunds of previous years’ expenditure 


Refunds of previous years’ expenditure are recorded as revenue when received and are not deducted from 
expenditure. 


f) Contributions to superannuation plan 
AECB employees participate in the superannuation plan administered by the Government of Canada and 


contribute equally with the AECB to the cost of the plan. Contributions by the AECB are charged to 
expenditure when disbursed. 
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Atomic Energy Control Board 


3. Parliamentary Appropriations 
1988 1987 
Department of Energy, Mines and Resources 
Vote 40 $ 21,313,000 $ 21,307,000 
lapsed 606,387 1,033,037 
20,706,613 20,273,963 
Statutory contributions to employee benefit plans 2,170,000 2,020,000 
Total appropriations used 22,876,613 22,293,963 
Add: services provided without charge by other 
Government departments 1,687,514 1,623,706 
Less: non-tax revenue 79,036 60,611 
Net cost of operations $ 24,485,091 $ 23,857,058 
4. Liabilities 
At year end the amounts of liabilities are as follows: 
1988 1987 
a) Accounts payable 
Suppliers accounts $ 1,938,722 $ 1,348,142 
Contractors holdbacks 123,002 116,324 
2,061,724 1,464,466 
Salaries payable 1,776 358,245 
$ 2,063,500 Seles 227K 
The costs represented by the accounts and salaries payable are reflected in the statement of operations. 
1988 1987 
b) Other liabilities 
Vacation pay $ 928,414 $ 885,331 
Employee termination benefits 1,470,746 1,376,046 


$ 2,399,160 $ 2,261,377 


The costs associated with other liabilities are not included in the statement of operations. These costs are 
recognized only when paid (see Note 2(a)). 

The vacation pay represents the amount of vacation pay credits outstanding at the end of the year. 

The employee termination benefits are calculated on the basis of one half week's pay for each complete year of 
continuous service to a maximum of 13 weeks' pay. 
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ANNEX XII (Cont. 'd) 


Ds Obligation Under Capital Lease 


The AECB entered into an agreement to lease a computer system effective May 1, 1984. The system was valued at 
$298,959 using an implicit interest rate of 12.5%, and the obligation is liquidated over the lease term of five years. Lease 
payments during 1988 totalled $79,200 (1987 - $79,200) including interest of $17,728 (1987 - $22,427) charged to operations. 

The AECB amended the agreement to enhance the system effective August 1, 1986. The additional equipment 
leased was valued at $102,112 using an implicit interest rate of 10.0%, and the obligation is liquidated over the lease term 
of 33 months. Lease payments during 1988 totalled $40,988 (1987 - $23,909), including interest of $7,623 (1987 - $5,933) 
charged to operations. 

The future minimum lease payments under capital lease are as follows: 


1988 1987 

Year ending 31 March 

1988 $ N/A $120,188 

1989 120,188 120,188 

1990 60,138 60,138 
Total future lease payments 180,326 300,514 
Less: amount representing interest 32,192 57,543 
Present value of obligation 148,134 242,971 
Less: current portion 105,746 94,837 
Long-term obligation $ 42,388 $148,134 


6. Contingent Liabilities 


At March 31, 1988, the AECB was defendant in lawsuits amounting to $600,000 (1987 - $13,950,000). The lawsuits 
are seeking damages for breach of statutory duties related to radioactively contaminated soil. Any settlement resulting 
from the resolution of these actions will be paid from the Consolidated Revenue Fund. 


12 Related Party Transactions 


AECB administers a special program jointly with Atomic Energy of Canada Limited (AECL) for research and 
development in support of the safeguards program of the International Atomic Energy Agency. For 1988, AECL charged 
$659,421 (1987 - $500,000) to this program. 

On the statement of operations, expenditure is net of $55,530 (1987 - $293,980) and revenue includes $6,804 
(1987 - $41,667) for services provided by the AECB's Orientation Centre to the Department of External Affairs and AECL. 


8. Nuclear Liability Reinsurance Account 


Under section 17 of the Nuclear Liability Act, all premiums paid by the operators of nuclear installations for 
supplementary insurance coverage are credited to a Nuclear Liability Reinsurance Account. The Account forms part of 
the Consolidated Revenue Fund. Any claims against the supplementary insurance coverage are payable out of the 
Consolidated Revenue Fund and charged to the Account. There have been no claims against or payments out of the 
Nuclear Liability Reinsurance Account since its creation. The balance of the Nuclear Liability Reinsurance Account as at 
March 31, 1988 is $531,142 (1987 - $529,742). 

The supplementary insurance coverage provided by the Government of Canada under the Nuclear Liability Act, as 
of March 31, 1988 is $641,600,000 (1987 - $641,600,000). Insurance coverage, by the Government of Canada, also includes 
a Class of risks excluded as a liability of the principal insurers. 


9. Prior Year Adjustment 


It should be noted that the amounts reported for 1987 Net cost of operations and 1987 Total appropriations used, 
are each $5,000 higher than reported last year. This difference is the result of the Accounts of Canada not recording a $5,000 
interdepartmental credit to professional and special services before year end. This transaction is recorded in 1988 as a refund 
of previous year's expenditure. 
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TABLEAU 
aA ’ LA 
COMMISSION DE CONTROLE DE L'ÉNERGIE ATOMIQUE 
Coût net de fonctionnement par activité 
pour l'exercice terminé le 31 mars 1988 
Réglementation Réglementation 
Bureau du des réacteurs des installations : Programme Planification Total 
Président et et des de combustibles Etudes à l'appui et 
Secrétariat _accélérateurs et des matières  normatives des garanties Administration 1988 1987 
épenses 
Subventions et 
contributions 12 000 $ RS 2 $ SS 454 800 $ =: $ 466 800 $ 569 500 $ 
Fonctionnement 1 341 317 5 354 723 022175 4 629 221 1 009 518 3 052 583 21 609 113 21 120 733 
Administration 191511 - - - - 2 296 703 2 488 214 2 227 436 
1 544 828 5354723 6 221 751 4 629 221 1 464 318 5 349 286 24 564 127 23 917 669 
Recettes non fiscales 
Remboursement de 
dépenses des 
exercices précédents 31 2 985 23 087 41 824 112 3 493 72 192 17 896 
Recouvrement d'avantages 
sociaux statutaires = : = : 2 4 926 4 926 30 316 
Services et frais 
de service 5 È z : = 1918 1918 11 390 
Amendes et sanctions = = =: x : 2 1 009 
31 2 985 23 087 41 824 he. 10 337 79 036 60 611 
Coût net de fonctionnement 


1 544 797 $ 5 351 738 $ 6 198 664 $ 4587397 $ 1 463 546 $ 5338949 $ 24 485 091 $ 23 857 058 $ 
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The close of this reporting period 
marked the first full year of my 
mandate. During these 12 months, I 
was able to assess the activities of the 
AECB, and to compare them with, what 
I believe to be, the expectations of the 
Canadian people. From this analysis, it 
can be concluded that we are far from 
meeting these expectations. 


We cannot ask Canadians to accept 
the use of nuclear energy without 
assuring them that all possible means 
are being applied to protect them from 
the hazards associated with this 
technology. Even though the AECB has 
a very competent and dedicated staff, 
its resources are insufficient to enable it 
to fully assume its responsibilities. Those 
who have had occasion to examine the 
AECB's activities share the same 
conclusion. Let me simply refer to the 
recommendations of the report of the 
Parliamentary Committee on Energy, 
Mines and Resources, entitled “Nuclear 
Energy: Unmasking the Mystery”, or 
Professor Kenneth Hare's report on the 
safety of nuclear reactors in Ontario. 
In response, the AECB has prepared 
its case; it will inform the Government 
of the situation and ask for the resources 
necessary to correct the deficiencies. 


In the meantime, we took specific 
actions so that requirements which 
concern the operation of nuclear power 
plants, and our regulations in general, 
are better enforced. For example, we 
suspended the operation of four reactors 
at Bruce, Ontario, because certain 
licence conditions had not been met. 
This was a drastic measure that needed 
to be taken, and we did not hesitate to 
do so. In the field of radioisotopes, we 
took successful legal actions against 
certain licensees. These measures, 
however, as necessary as they were, 
overburdened our already overworked 
staff. 


More than ever, the Board listened 
to persons and organizations who were 
concerned with actions under its 
review. This openness was fruitful in 
that outside interventions allowed us to 
make better informed decisions that 
were more consistent with the 
expectations of those persons or 
organizations. For instance, the 
Board held its first public meeting to 
hear local community feelings about 
the licence renewal of the radioactive 
waste management facility of Port 
Granby. This meeting at Bowmanville, 
Ontario, was greatly appreciated by the 
public and, at the same time, it allowed 
the Board to reach out to people; this 
can only result in a better 
understanding of the issues in question. 


Finally, the Board is optimistic that 
the Government will look favourably on 
the request that will be made for 
additional resources. These are needed 
to assure Canadians that all measures 
are being taken so that the use of 
nuclear energy in Canada does not 
present any undue risk to their health, 
their safety and their environment. 


René J.A. Lévesque 
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INTRODUCTION 


This, the forty-second annual 
report of the Atomic Energy Control 
Board (AECB), is for the year ending 
March 31, 1989. 


Established in 1946 by the Atomic 
Energy Control Act, R.S.C., 1985, 
c. A-16, (AEC Act), the AECB is a 
departmental corporation named 
in Schedule II to the Financial 
Administration Act, that reports to 
Parliament through the Minister of 
Energy, Mines and Resources. 


The AECB controls the devel- 
opment, application and use of 
nuclear energy in Canada, and 
participates on behalf of Canada in 
international measures of control. 


The AECB administers the Nuclear 
Liability Act, R.S.C., 1985, c. N-28, 
designating nuclear installations 
and prescribing basic insurance to 
be carried by the operators of such 
nuclear installations. 


REGULATORY 
CONTROL 


The AECB achieves regulatory 
control of nuclear facilities and 
nuclear materials through a 
comprehensive licensing system. This 
control also extends to the import and 
export of nucleor materials, and it 
involves Canadian participation in 
the activities of the International 
Atomic Energy Agency (AEA) and 
compliance with the requirements of 
the Treaty on the Non-Proliferation of 
Nuclear Weapons. The control covers 
both domestic and international 
security of nuclear materials and 
technology. 


The AECB's licensing system 
assures that nuclear facilities and 
nuclear materials are utilized with 
proper consideration of health, safety, 
security and protection of the 
environment. The system is 
administered with the co-operation of 
federal and provincial government 
departments in such areas as health, 
environment, transport and labour. 
The concerns and responsibilities of 
these departments are taken into 


account before licences are issued by 


the AECB, providing that there is no 
conflict with the provisions of the 
AEC Act and Atomic Energy Control 
Regulations, C.R.C., 1978, c. 365, 
as amended (AEC Regulations). 


The control of nuclear materials 
provides assurance that Canada's 
national policies and international 
commitments relating to the non- 
proliferation of nuclear weapons and 
other nuclear explosive devices are 
met. This is coried out by licence 
conditions, and by controlling the 
import and export of such materials 
in co-operation with other federal 
government agencies, according to 
safeguards policies enunciated by 
the Canadian government. 


ORGANIZATION 


The Board 


The Atomic Energy Control Board 
consists of five members and is 
referred to as the “Board”. The 
President of the Board and Chief 
Executive Officer of the AECB is the 
only full-time member. The President 
of the National Research Council of 
Canada is an ex officio member of the 
Board. (Annex I shows members of 
the Board.) 


The Board met seven times during 
the reporting period. As well, on 
April 27, 1988, it held a “town hall” 
meeting in Bowmanville, Ontario, 
to receive community views on the 
licensing of the Port Granby 
Radioactive Waste Management 
Facility. Although members of the 
Board have met in the past with 
representatives of the public both in 
Ottawa and elsewhere, this was the 
first public assembly over which the 
Board itself presided. 


The Staff 


The AECB's staff organization 
(shown in Annex ID, comprises the 
President's Office, the Secretariat, the 
Directorate of Reactor Regulation, 
the Directorate of Fuel Cycle and 
Materials Regulation, the Research 
and Radiation Protection Branch, and 
the Planning and Administration 
Branch. 


The staff implements the 
policies of the Board and makes 
recommendations to the Board 
concerning the issuing of licences 
and other regulatory matters. 


The functions of corporate 
management and corporate policy 
development are coœried out by the 
Executive Committee, which consists 
of the President and the senior officer 
of each of the five organizational units 
shown in Annex I. 


The President is the chief 
executive officer of the AECB; he 
supervises and directs the work of the 
organization. A Legal Adviser, an 
Official Languages Adviser and a 
Medical Liaison Officer report to him. 


Through the President, the Board 
receives advice from two inde- 
pendent committees — the Advisory 
Committee on Radiological Protection 
and the Advisory Committee on 
Nuclear Safety — composed of 
technical experts from outside the 
AECB. They advise on generic issues 
and are not involved with licensing 
actons. During the reporting period, 
the Committees met 10 times. 
(Annex Ill lists membership of the 
Advisory Committees.) 


Through the Medical Liaison 
Officer, the President receives advice 
from Medical Advisers on matters 
relating to the medical surveillance of 
atomic radiation workers. The 
Advisers are senior medical officers — 
nominated by the provinces, Atomic 
Energy of Canada Limited, the 
Department of National Defence, and 
Health and Welfare Canada — who 
are appointed by the Board under 
the AEC Regulations. (Annex IV 
lists Medical Advisers.) 


The Secretariat is responsible 
for the functions of Secretary to the 
Board, the Office of Public Information 
and the Advisory Committee 
Secretariat. 


The Directorate of Reactor 
Regulation is responsible for the 
regulation of power and research 
reactors and accelerators, and for 
examining the qualifications of 
reactor operators. It also provides 
safety evaluation and quality 
assurance functions. 


The Directorate of Fuel Cycle and 
Materials Regulation is responsible 
for the regulation of uranium mines 
and mills, refineries, and conversion 
plants; nuclear fuel fabrication 
plants; heavy water plants; 
radioactive waste management 
facilities; and the use of radioisotopes. 
Additional responsibilities of this 
Directorate include regulating the 
transportation of radioactive 
materials, the analytical laboratory 
facilities, compliance inspection 
services, and the implementation of 
domestic and international nuclear 
materials safeguards programs. 


The Research and Radiation 
Protection Branch is responsible for 
the initiation and management of 
projects in the mission-oriented 
research program that is designed to 
provide information for use in the 
AECB's regulatory functions. The 
AECB's role in the Safeguards Support 
Program is managed by this Branch. 

It also is responsible for the assessment 
of radiation hazards and radiation 
protection programs for licensed 
activities, for the development of 
related standards and guidelines, and 
for staff radiation protection training. 


The Planning and Administration 
Branch is responsible for corporate 
management and administrative 
support services in the areas of 
human resources, finance and 
information management. The 
Branch also provides the corporate 
planning function, and co-ordinates 
the development of policies as well as 
liaison with provincial, federal and 
international agencies. The Nuclear 
Liability Act is administered by this 
Branch. 


As of March 31, 1989, there were 
261 persons on stength: 215 located 
in Ottawa, Ontario; 45 based at site 
and regional offices; and 1 seconded 
to an overseas post. 


The functional distribution of staff 
effort during the reporting period is 
shown below. 


1988-89 Staff Effort 


Fuel Cycle & Materials Regulation 36% 
Reactor Regulation 30% 
Planning & Administration 20% 
Research & Radiation Protection 8% 
President's Office & Secretariat 6% 


REGULATORY 
REQUIREMENTS 


All who operate nuclear facilities, 
Or use or possess nuclear materials, 
must conform with the Atomic Energy 
Control Regulations. 


The AECB maintains regulatory 
control over the following: 


=" power and research reactors 

# uranium mines and mills 

“ uranium refining and 
conversion facilities 

« fuel fabrication facilities 

# heavy water plants 

® partcle accelerators 


® radioactive waste 
management facilities 


Ontario Hydro's Bruce Nuclear 
Power Development is licensed 
to operate nuclear power 
reactors, waste management 
facilities and a heavy water 
plant. 


It also controls the use, sale and 
possession of the following nuclear 
materials: 


# prescnbed substances and 
radioisotopes 


® prescribed items 
s devices and equipment 


containing prescribed 
substances 


Regulatory control is achieved by 
issuing licences which contain 
conditions that must be met by the 
licensee. Before issuing a licence, the 
AECB requires sufficient information 
to demonstrate that required health, 
safety, security and environmental 
protection standards will be met and 
maintained, and that any wastes 
will be managed in a satisfactory 
manner. To exercise its regulatory 
role, the AECB defines these 
standards, assesses the potential 
licensee's capabilities to meet and 
maintain them and, once a licence 
is issued, carries out compliance 
inspections to ensure that its 
requirements are continually met. 


The requirements for licensing 
vary from those for nuclear 
generating stations, through the less 
complex facilities involved in fuel 
production, to the possession and 
use of radioactive sources for use in 
medicine, industry and research. 
In all cases the aim is to ensure 
that health, safety, security and 
environmental protection 
requirements have been recognized 
and met, to protect both workers 
and the public from exposure to 
radiation and radioactive or toxic 
materials associated with the 
operations. 


The AEC Regulations prescribe 
the “maximum permissible doses” 
of ionizing radiation generally, and 
also the “maximum permissible 
exposures to radon daughters”. 
The limits specified are based on 


biological and scientific information, 


including advice collected and 
analyzed over many years, and the 
recommendations of international 


bodies, in particular the International 


Commission on Radiological 
Protection. The industry averaged 
health risk resulting from the 
application of the dose limits is no 
greater than the average risk of 
fatal accidents in industries with 


high standards of safety. The AECB, 


however, assumes that there is no 


threshold below which there are no 


harmful effects, and subscribes to 
the principle that all doses should 
be kept “as low as reasonably 

achievable, social and economic 
factors being taken into account”. 


During the reporting period, 
further progress was made toward 
revising the AEC Regulations and 
developing new ones to reflect the 
current state of the nuclear industry, 
public concerns and scientific 
knowledge. Draft revisions were 
cleared by the Board and will be sent 
for review to the Government's Office 
of Privatizaton and Regulatory 
Affairs. 


In addition to the AEC 
Regulations, the AECB issues 
regulatory documents in the form of 
Regulatory Guides and Regulatory 
Policy Statements. These further 
define the requirements and criteria 
that the AECB expects to be met 
for specific nuclear operations. 
Regulatory documents, prior to being 
issued formally, are made public as 
Consultative Documents. These may 
be referred to one or both of the 
Advisory Committees for review. 


NUCLEAR FACILITIES 


The AEC Regulations require a 
nuclear facility to be operated in 
accordance with a licence issued 
by the AECB. 


Before a licence is issued, the 
applicant must meet criteria 
established by the AECB for the siting, 
construction and operating stages. 
The AECB evaluates informaton 
provided by the applicant concerning 
the design and the measures to be 
adopted to ensure that the facility 
will be constructed and operated in 
accordance with acceptable levels 
of health, safety and security. 


Throughout the lifespan of the 
facility, the AECB monitors its 
operation to verify that the licensee 
complies with the AEC Regulations 
and the conditions of the licence. 


At the end of its useful lifespan, 
a facility must be decommissioned 
in a manner that is acceptable to the 
AECB and, if required, the facility site 
must be restored to unrestricted use 
or managed until the site no longer 
presents a hazard to health, safety, 
security or the environment. 


Power Reactors 


The AECB licenses all nuclear 
reactors: power reactors used for the 
production of electricity, research 
reactors and subcritical assemblies. 


As of March 31, 1989, there were 
18 power reactors with a licence to 


operate: four Bruce 'A' reactors 
and four Bruce 'B' reactors near 
Kincardine, Ontario: four Pickering ‘A’ 
and four Pickering 'B' reactors near 
Toronto; one at Gentilly near Trois- 
Riviéres, Quebec; and one at Point 
Lepreau near Saint John, New 
Brunswick. 


Two other reactors in advanced 
stages of decommissioning — the 
Gentilly 1 reactor near Trois-Riviéres, 
Quebec, and the Douglas Point 
reactor near Kincardine, Ontario — 
were managed under Waste 
Management Facility Operating 
Licences. In addition, the NPD 
reactor near Rolphton, Ontario, was 
in the first stages of decommissioning. 


There were four power reactors 
under construction at Darlington, 
Ontario. Construction and commissioning 
of the four-unit nuclear power plant 
is at an advanced stage; start-up of 
the first reactor is scheduled for 
1989. (Annex V lists reactor licences.) 


A tritium removal facility located 
at Danlington, Ontario, has been in 
operation since May, 1987; its 
operating licence is due to be 
renewed in 1989. 


In 1983, the sudden failure of 
a pressure tube in a Pickering A 
reactor led to a decision by Ontario 
Hydro to replace all pressure tubes in 
Units 1 and 2. The replacement 
work was completed and both units 
have been returned to service. 
Subsequent inspections indicated 
that pressure tube replacements 
will also be required on other units at 
some time during the life of the 
reactors. Ontario Hydro has 
scheduled replacement of the tubes 
in Unit 3 in 1989, and in Unit 4 in 


1991. AECB staff is monitoring the 
inspections of pressure tubes to ensure 
that other Canadian reactors will be 
re-tubed if the tubes are no longer 
suitable for continued operation. 


The AECB maintains a staff at 
each of the power reactor stations to 
ensure that licensees comply with the 
AEC Regulations and licences issued 
by the Board. A total of 16 engineers 
and scientists were posted on a full- 
time basis at operating reactors. As 
well, three engineers were posted 
at the Darlington nuclear power 
station where construction was at 
an advanced stage and first 
operation is imminent. In addition 
to inspecting to ensure safe 
construction, commissioning, 
operation and maintenance of the 
reactors, these engineers investigate 
any unusual events at the reactors. 


Site inspector Bernie Ewing verifiying the 
position of a safety valve at the Point 
Lepreau Generating Station. 


In 1988, there were a total of 
662 unusual events recorded at the 
operating reactors, of which 127 were 
significant enough to require a formal 
report to the AECB. The unusual 
events ranged from minor spills of 
radioactive heavy water to incorrect 
operation of a reactor power control 
system, and equipment failures 
which in the event of an accident 
would have prevented proper 
operation of the reactor containment 
system. For each significant event, 
the AECB ensures that necessary 
corrective action is taken by the 
reactor operators. 


In September, 1988, the AECB 
required the shut-down of four 
reactors at the Bruce site, because 
Ontario Hydro failed to install new 
safety devices (as required by a 
condition of the licence). The AECB 
approved a resumption of operation 
several days after Ontario Hydro 
took the necessary steps to proceed 
with modifications. 


A fairly general shortcoming 
at power reactors is the backlog of 
maintenance work and necessary 
revisions to operating procedures. 
The AECB is monitoring the situation 
and is requinng corrective action. 


In addition to the staff at the 
reactor sites, the AECB maintains 
a staff of specialists in Ottawa. In 
co-operation with the site staff, 
these specialists review the design, 
construction, commissioning and 
safety analyses for all reactors. 


Twelve members of the AECB 
staff review and evaluate training 
programs for operators of power 
reactors. This group also audits the 
training and knowledge levels of key 
operational staff through detailed 
written and oral examinations. Some 
of these examinations consist of 
hands-on tests conducted on nuclear 
power plant simulators. This compre- 
hensive system of examinations is 
one of the significant regulatory 
checks to ensure that only highly 
qualified and knowledgeable 
personnel assume the responsibilities 
of Shift Supervisor or Control Room 
Operator at a power reactor. 


Research Reactors 


As of March 31, 1989, there were 
eight operating research reactors in 
Canadian universities: four in Ontario, 
two in Quebec, one in Nova Scotia 
and one in Alberta. There were two 
other operating research reactors 
located at the Saskatchewan 
Research Council, Saskatoon, and 
at the Nordion International 
Incorporated (previously known as 
the Atomic Energy of Canada Limited 
Radiochemical Company) facility in 
Kanata, Ontario. Seven reactors are 
of the type known as SLOWPOKE-2 
designed by Atomic Energy of 
Canada Limited (AECL), the one in 
Hamilton, Ontario, isa 5 MW pool- 
type reactor, and the remaining two 
are subcritical assemblies. (Annex VI 
lists research reactors.) 


AECL research facilities are 
licensed by the AECB. The major 
facilities are at Chalk River, Ontario, 


and Pinawa, Manitoba, where 
large research reactors are located. 
Inspection of these research reactors 
and other facilities is an ongoing 
function of AECB staff. 


In addition, AECL continues to 
study the design of a 10 MW reactor 
(MAPLE X-10) to be constructed at 
Chalk River. The conceptual design 
is undergoing safety review by AECL 
and AECB staff. 


Particle Accelerators 


A particle accelerator is a 
machine that generates and controls 
a beam of sub-atomic particles. This 
beam is produced by electrical and 
magnetic fields to generate ionizing 
radiation for research, medical, 
analytical and commercial purposes. 
As these machines are capable of 
producing atomic energy, their 
installation and operation require 
licensing by the AECB. 


As of March 31, 1989, there were 
25 research, 33 medical and 6 
commercial particle accelerator 
facilities licensed to operate. 


Uranium Mines 
and Mills 


While exploration for uranium 
and thorium is not regulated by the 
AECB, the AEC Regulations require 
that a permit be obtained when 
the ore grade exceeds 0.05%, and it 
is intended to remove more than 
10 kilograms in any one calendar 
year. Where surface removal alone 
is to be carried out, a removal 
licence is required. Where 
extensive stripping, shaft sinking 
and drifting into an ore body are 
undertaken, an excavation licence 
is required. 


Uranium ore occurs in many areas 
of Canada. Only in Ontario and 
Saskatchewan, however, is there full- 
scale exploitation of ore bodies. 


Specific regulations for uranium 
mining made by the Board in June, 
1986, were promulgated in 1988. 


As of March 31, 1989, there were 
eight mines licensed to operate — five 
in Ontario and three in Saskatchewan. 
One of the mines in Ontario was on 
care and maintenance. In addition, 
one Underground Exploration 
Permit and one Mining Facility 
Excavation Licence were in effect 
in Saskatchewan, and three Ore 
Removal Permits and two Mining 
Facility Removal Licences were 
extant — three in Saskatchewan, one 
in Labrador and one in the Northwest 
Territories. Five uranium mining 
facilities were being decommissioned 
and were regulated under AECB 
decommissioning approvals. 

(Annex VII lists uranium mine 
and mill licences, permits and 
approvals.) 


Uranium Refining and 
Conversion Facilities 


Uranium concentrate 
(yellowcake), which results from the 
mining and milling operations, is 
converted into uranium trioxide (UO:), 
from which is produced uranium 
dioxide (UO2) or uranium hexafluoride 
(UF,). Uranium in the form of UO? is 
used as fuel in CANDU reactors, and 
the UF, is exported to countries that 
use it in the manufacture of enriched 
fuel. There is no enrichment plant in 
Conada. 


The only refinery licensed by the 
AECB to convert yellowcake is that 
of CAMECO — A Canadian Mining 
and Energy Corporation (previously 
known as Eldorado Resources 
Limited), located at Blind River, 
Ontario. Other facilities operated 
by CAMECO at Port Hope, Ontario, 
convert the product of the Blind 
River plant into UO2z and UF4. The: 
licence for the Blind River facility 
was renewed during the period. 


Yellowcake can also be produced 
in relatively small quantities at a 
plant in Alberta that extracts it from 
phosphoric acid feedstock prior to 
the production of phosphate fertilizer. 
This plant, however, is presently in a 
mothballed condition. (Annex VIII 
lists uranium refinery and conversion 
facility licences.) 


Fuel Fabrication Facilities 


For the production of CANDU fuel, 
uranium dioxide powder is pressed, 
sintered and machined into hard, 
dense, cylindrical pellets. These 
pellets are loaded and sealed into 
zirconium alloy tubes that are 
assembled into clusters known as 
fuel bundles. 


Routine compliance monitoring 
and performance assessment of 
fuel fabrication facilities indicated 
satisfactory operation; the operating 
licence for one such facility was 
renewed. 


As of March 31, 1989, three fuel 
fabrication facilities were licensed 
to operate. (Annex VIII lists fuel 
fabrication facility licences.) 


Heavy Water Plants 


Deuterium oxide (heavy water) 
is essential for the operation of the 
CANDU nuclear reactor, where it is 
used to moderate the fission reaction 
and as a coolant to transfer heat from 
the fuel. It is defined as a “prescribed 
substance” and is subject to regulation 
by the AECB. Although no radiation 
hazards result from the production of 
heavy water, the process uses large 
quantities of hydrogen sulphide, a 
highly toxic gas. It is a condition of 
licensing that heavy water 
production plants be engineered 
and maintained to contain this gas, 
and that they have adequate safety 
and emergency systems. 


As of March 31, 1989, one 
heavy water plant was licensed 
to operate at the Bruce Nuclear 
Power Development near 
Kincardine, Ontario. One 
construction approval was in effect 
in Ontario. This facility, however, 
remained in a “mothballed” condition. 
(Annex IX lists heavy water plant 
licences and approvals.) 


Ivan Vajcovec and Joe Didyk from the AECB 
Ottawa head office, and Cal Gillies from Ontario 
Hydro, carry out a compliance inspection at the 
Bruce Heavy Water Plant. 


RADIOACTIVE WASTE 
MANAGEMENT 


Nuclear facilities (except heavy 
water plants) and users of prescribed 
substances produce radioactive 
waste. The radioactive content of 
the waste varies with the source. The 
management techniques, therefore, 
depend on the characteristics of the 
waste. The AECB regulates the 
management of radioactive waste to 
ensure that it causes no hazard to the 
health and safety of persons or to the 
environment. 


Spent fuel from a power reactor 
is highly radioactive and the 
radioactivity is long-lived; it is, 
however, produced in relatively small 
volumes and is stored safely under 
water at the reactor sites. The fuel 
from the Douglas Point, Gentilly 1 and 
NPD reactors, all now permanently 
shut down, is stored dry in welded 
steel containers inside concrete “silos” 
until a permanent disposal facility is 
available. During the period, the 
AECB continued preparations for 
the public review of the Canadian 
concept for permanent disposal, 
scheduled for the early 1990s. 


Other, less intensely radioactive 
wastes resulting from reactor 
operations are stored in a variety of 
structures located in waste manage- 
ment facilities, operated by the 
nuclear generating utilities and by 
Atomic Energy of Canada Limited. 
Wastes from uranium mining and 
milling are produced in large 
quantities and are managed on site. 
Wastes from other nuclear facilities 
and from the use of prescribed 


substances are stored in waste 
management facilities designed 
and operated for that purpose. 


During the reporting period, the 
AECB collaborated closely with the 
Siting Task Force, set up by the 
federal government. Its mission is to 
attempt to identify, in a co-operative 
and non-confrontatonal manner, a 
community in which a disposal 
repository could be built to store much 
of the existing, and future, low-level 
radioactive wastes. 


As of March 31, 1989, there 
were 14 waste management facilities 
licensed to operate: eight in Ontario, 
one in Saskatchewan, one in New 
Brunswick, two in Quebec and two in 
Alberta. (Annex X lists radioactive 
waste management facility licences.) 


Loading radioactive waste into waste 
management “silos” at the Bruce Nuclear Power 
Development. 


NUCLEAR MATERIALS As of March 31, 1989, there were 


4,515 radioisotope licences in effect. 
Distribution by user-type is shown 
below. 


Persons wishing to possess, sell 
or use nuclear materials must obtain 
a licence from the AECB. The 
information required by the AECB 
to support applications for such 
licences is less detailed and complex 
than for a nuclear facility. The 
applicant must satisfy the AECB that 
the proposed activity will be 
conducted in accordance with the 
requirements of the AEC Regulations 
and the licence conditions. 


The use of nuclear materials is 
widespread across Conada, and it is 
the AECB's responsibility to regulate 
the packaging of such materials for 
shipment. 


The distribution of these licences 


Prescribed Substances by province and territory is shown 
and Radioisotopes below. 
The AECB issues two types of 


licences in this area: prescribed RADIOISOTOPE LICENCES 


substance licences, of which there 
were 45 in effect, covering uranium, 
thorium and heavy water; and 
radioisotope licences. 


Radioisotopes are used widely 
in medicine for diagnostic and 
therapeutic purposes, and in 
industry for radiography, gauging 
and oil tracing; licences are 
required for these applications. 
The use of radioisotopes in certain 
devices such as smoke detectors and 
exit signs — where the quantity is 
small and the device is designed to 
contain the radioisotope safely — is 
exempted from licensing. 


During the reporting period, 
2,960 inspections of radioisotope 
users were carried out to verify 
compliance with AEC Regulations 
and licence conditions. Inspections 
led to improved compliance. There 
were 10 instances of occupational 
radiation exposure in excess of the 
regulatory limits, with eight cases 
still under investigation. 


Packaging and 
Transportation 


The AECB contols the packaging, 
preparation for shipment and receipt 
of radioactive materials through the 
administration of the Transport 
Packaging of Radioactive Materials 
Regulations , SOR/83-740, (TPRM 
Regulations). As well, the AECB 
advises Transport Canada on the 
requirements for the corriage of 
radioactive materials. 


A proposed revision of the TPRM 
Regulations, to conform with the 1985 
edition of the International Atomic 
Energy Agency’s Regulations for the 
Safe Transport of Radioactive 
Materials, is being prepared for 
implementation in 1990. 


During the reporting period, 
the AECB issued 65 package and 
shipment certificates, which included: 
12 Special Arrangements, 

30 Endorsements of Foreign 
Certificates, 19 Canadian Origin 
Package Certificates and four Special 
Form Certificates. As well, there 
were 130 certificates current, 
including 68 Canadian and 

62 Endorsements of certificates 
from six different countries. 


No firm record of the total number 
of shipments is kept. It is estimated, 
however, that between 600,000 and 
700,000 individual packages were 
shipped in Canada in 1988. There 
were 42 reported transport events 
where packages were involved in 
incidents or accidents. Two incidents 
resulted in a release of radioactive 
material; however, there was no 
significant impact on transport 
workers or on public health. The 
accidents involving vehicles canrying 
radioactive matenals were severe, 
resulting in six deaths due to impact 
injury; no radioactive materials were 
released. The lost or misdelivered 
packages were recovered intact. A 
stolen package was not recovered; 
the contents were too small to be of 
Significance. 


COMPLIANCE 
MONITORING 


The AECB verifies that licensees 
comply with the AEC Regulations 
and the conditions of licences, in a 
variety of ways: 


s there were 25 inspectors 
located at nuclear power 
reactor sites and in the Elliot 
Lake, Ontario, mining area. 
The prime role of these persons 
is to carry out inspections and 
maintain surveillance over 
the licensed facilities in these 
locations; 


» there are four regional 
offices located in Calgary, 
Alberta; Mississauga, 
Ontario; Ottawa, Ontario; 
and Laval, Quebec. These 
offices were staffed with 
15 inspectors whose primary 
purpose is to carry out 
compliance inspections of 
the 3,270 radioisotope 
licencees across Canada; 


« staff from divisions concerned 
with licensing of facilities carry 
out inspections; and 


» the AECB requires, as a licence 
condition, that the licensee 
provide it with periodic reports 
and notices of abnormal 
occurrences. 


Inspectors from provincial 
agencies are appointed to assist in 
carrying out compliance inspections 
in provinces where there is no AECB 
representation, or in areas where 
the province and the AECB have a 
mutual responsibility. At the end of 
the reporting period, a requirement 
for 14 inspector appointments from 
provincial agencies had been 
identified. 


To support its compliance 
program, the AECB maintains a 
laboratory in Ottawa, that has the 
capability of carrying out chemical 
and radiochemical analyses of 
samples taken during inspections. 
Field instruments used by AECB 
inspectors are supplied, serviced 
and calibrated by this laboratory. 


Calgary regional office inspector 
Bonnie Duff conducting a 
compliance inspection of an 
industrial radiographer 


REGULATORY 
RESEARCH 


The AECB administers a mission- 
onented research program to support 
its regulatory activities. This research 
is contracted out. 


The objectives of the program are 
to produce pertinent information that 
will assist the AECB in making correct, 
timely and credible decisions, and to 
augment the research and develop- 
ment programs of the industries being 
regulated. Where appropriate, joint 
programs are undertaken with other 
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government departments or 
agencies to maximize value for 
money expended, and to benefit 
from similar research. 


During the reporting period, the 
total amount spent on the mission- 
oriented regulatory research was 
$2.513 million. The program, 
structured to cover the many 
aspects of the AECB's regulatory 
activities, is divided into mission 
objects. The proportion of funding 
spent by mission object is shown 
below. 


Final reports resulting from 
research contracts are available 
to the public. 
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SAFEGUARDS AND 
SECURITY 


The AECB continued its activities 
in the area of safeguards against the 
proliferation of nuclear weapons at 
both the international and natonal 
levels, through the administration 
of bilateral agreements covering 
nuclear co-operation with more 
than 20 countries. The AECB 
supports Canadian bilateral nuclear 
co-operation and non-proliferation 
interests by assisting the Department 
of External Affairs with the 
negotiation and administration 
of related bilateral agreements. 


Staff members work with 
International Atomic Energy Agency 
(IAEA) inspectors who are authorized 
to canry out inspections of nuclear 
facilities in Canada, pursuant to a 
safeguards agreement. This 
agreement is for the exclusive 
purpose of verification that Canada 
is meeting its obligations under the 
Treaty on the Non-Proliferation of 
Nuclear Weapons. 


In addition, the AECB administers, 
jointly with Atomic Energy of Canada 
Limited, a program for research and 
development in support of the IAEA's 
Safeguards Support Program. The 
Canadian phase of the Program 
assists the IAEA to improve 
safeguards approaches and 
techniques. It develops safeguards 
equipment and undertakes other 
tasks of a more general nature. The 
transfer of technological developments 
is facilitated by experts supplied to the 
IAEA and paid for by the Program. 


The AECB contribution to the Program 
for the year was $1.131 million. 


On the national level, the AECB, 
in co-operation with the Department 
of External Affairs, exercised control 
over the export of nuclear materials 
and technology to ensure that exports 
are consistent with Canadian nuclear 
export policy. The AECB controlled the 
import of nuclear materials to ensure 
compliance with the Convention on 
Physical Protection of Nuclear 
Matenals and the Treaty on the Non- 
Proliferation of Nuclear Weapons. 
These controls also enable the AECB 
to ensure compliance with Treaty 
commitments to the supplier states. 


Staff carried out periodic 
inspections of nuclear facilities to 
verify compliance with the Physical 
Security Regulations, SOR/83-77. 


The quantities of Canadian 
natural uranium that were exported 
during the 1988 calendar year, 
subject to export licences issued 
ni the AECB, is shown below. 


. URANIUM EXPORTS 
: : QUANTITY 


‘Desrnarion | oS megagrams) 


q United States of America 4 682 _. 


_ United Kingdom 1204 
France © ae Oo … 
South Korea - 874 

= ‘West Germany 806 
Sweden 783 
Jopan 717 
Belgium oe 153 
Finland 151 
Spain 100 
TOTAL 10,434 


INTERNATIONAL 
ACTIVITIES 


AECB staff participate in activities 
of the International Atomic Energy 
Agency, the Nuclear Energy Agency 
of the Organization for Economic 
Cooperation and Development, 
and other international organizations 
concerned with the peaceful uses of’ 
nuclear energy. During the reporting 
penod, staff took part in committees, 
working groups and technical 
meetings that dealt with a wide range 
of topics, which included: preparation 
and revision of safety codes and 
standards for nuclear facilities and 
for radiation protection in the nuclear 
industry; review of the international 
regulations for safe transport of 
radioactive materials; siting, design 
and operation of nuclear facilities: 
uranium mining, refining and 
processing; management of 
radioactive waste; international 
nuclear safeguards; andthe physical 
protection of nuclear facilities. 


The AECB maintains contacts 
with nuclear regulatory and research 
agencies in other countries on matters 
of common concern. 
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Site inspectors Ulo Nurmsoo and Gary Schwarz 
review manuals in the Pickering Generating Station 
control room with Community Relations Officer 
Bernard Gerestein. 


PUBLIC INFORMATION 


Information services are provided 
by the Office of Public Information, 
which responds to enquiries from the 
public and media, issues news releases 
and informaton bulletins, and dis- 
tributes other regulatory information. 


The AECB operates a public 
documents room at its head office 
in Ottawa. Licences and other 
documents relating to regulatory 
activities, and minutes of Board 
meetings with supporting 
documentation, are available 
for viewing by the public. 


A catalogue of publications is 
available to the public. Anyone 
may have their name placed on the 
mailing list for this document, as well 
as for news releases, consultative 
documents, the quarterly journal 
Reporter, the Annual Report and 
Board minutes (microfiche only). 


Improvements to the AECB's 
public visibility were the focus of 
attention during the reporting 
period. As preliminary research 
for a communications planning 
exercise to increase visibility, a 
national public awareness survey 
was conducted by an independent 
polling agency. Findings of this 
research are available in report 
INFO-0298 “The Canadian Public's 
Awareness and Perception of the 
Atomic Energy Control Board”. 
The AECB also enhanced its 
communications capabilities by 
engaging a Community Relations 
Officer who will act as a key link 
between the AECB and communities 
hosting nuclear facilities or 
involved in nuclear issues. 


CORPORATE 
MANAGEMENT 


The Planning and Administration 
Branch provides services in the areas 
of corporate management and 
resources co-management. 


Corporate management services 
include: operational and resource 
planning and co-ordination, policy 
development, internal audit and 
program evaluation, development 
of corporate documentation and 
emergency planning co-ordination 
for nuclear facilities. 


Human, financial, information 
and physical resources are co- 
managed by the Branch and the 
responsible operational units. 
Services are also provided in the 
areas of accommodation, 
procurement and travel. 


Frank Rautenkranz and 
Mary Didyk in the AECB 
Library located at the 
head office in Ottawa. 


The Branch is responsible for 
administration of the Nuclear Liability 
Act, as well as compliance with 
the provisions of the Access to 
Information and Privacy Acts. 


During the reporting period, a 
study on the feasibility and impact 
of cost recovery on AECB licensees 
and its subsequent impact on 
regulatory effectiveness was begun. 
It involves consultation with more 
than 3,000 licensees. This study 
was initiated as a result of the 
Government's cost recovery policies. 


Nuclear Liability 


The AECB is responsible for the 
administration of the Nuclear Liability 
Act, designating nuclear installations 
and, with the approval of Treasury 
Board, prescribing the amount of 
basic insurance to be maintained 
by the operator. (Annex XI lists the 
designated installations and the 
amounts of basic insurance 
prescribed.) 


Official Languages 


The AECB's Official Languages 
Progress Report describing its 
activities and resource utilization is 
presented annually to Treasury 
Board. An action plan was 
developed to implement the new 
Official Languages Act, which was 
promulgated in September, 1988. 


Financial Statement 


The audited financial statement 
for the fiscal year ending March 31, 
1989, is shown in Annex XII. 
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DIRECTORATE OF REACTOR REGULATION un. Director General 
Safety Evaluation Division 020. ORR, 4 Re ee Satie sn Manager 
Components and Quality Assurance Division mms Manager 
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March 31, 1989 


R.J. A. Levesque 


: B.C. Lentle 
: R.E. Jervis 


: P.A. Barker 


P.E. Hamel 
S.S. Mohonna 


: P.E. Hamel 


P.E. Hamel 


: H.J.M. Spence 
: P.E. Hamel (acting) 


: Z. Domoratzki 
: P. Wigfull (acting) 
: T.J. Molloy 


Power Reactor Division: A aia a ennntnen Cunha ean Monager: J.P. Marchildon 
Power Reactor: DIVISION Bigs: tan ene re perme ee cacy Wins am Rey Manager: J.D. Harvie 
Operator Certification and Research Facility Division ..................... Manager: F. Davediuk 
DIRECTORATE OF FUEL CYCLE AND 
MATERIALS REGULATION eh fe te ee, Director General: W.D. Smythe 
SCHEGUGT GS AN SECUMTV DIVISION este te hau. ete one ae Manager: D.B. Sinden 
Radioisotopes ondihansportation Division 2 eacuee Monager: G.B. Knight 
Compliance Services and Laboratories Division ooo ccetsnssnnannes Manager: L.C. Henry 
Üranium'Mine DIVISION fea re ree, cee ee ee, Manager: A.B. Dory (deceased 89-03-16) 


W.D. Smythe (acting thereatter) 


Waste Management Division ............ tcf eh Sh ee ee eel. Aer eee Manager: G.C. Jack 
Fuel-one:Hedvy Water Piant DIVISION ws. me ne ee Manager: J.P. Didyk 
PLANNING AND ADMINISTRATION BRANCH ooo. cocssssssspoosserossstosssresesttiitisetisnsee Director: R.W. Blackburn 
Administration DivislOnmeeweces wire kee Manager: J.G. Waddington 
Plemning and Coordinciiomsecnon =). ee ee Chief: L.L.Trudel 
RESEARCH AND RADIATION PROTECTION BRANCH .._sdiwiwi(i(i(wt.nn. Director: J.W. Beare 
Radiction- Protection. Divislonie +9) tne ea Manager: R.M. Duncan 
Health and-Environmental Effects Section 2. | Chief: H. Stocker 

scilety and SafequordsisecHiOne terre: teri aca. seer ete rene Chief: J.R. Coady 
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ADVISORY COMMITTEE MEMBERS March 31, 1989 


Advisory Committee on Radiological Protection 


Dr. B.C. Lentle Director 

(Chairman) Division of Nuclear Medicine 
Vancouver General Hospital 
Vancouver, British Columbia 

Dr. J.E. Aldrich Director of Medical Physics 


Cancer Treatment and Research Foundation of Nova Scotia 
Halifax, Nova Scotia 


Dr. T.W. Anderson Head 
Department of Health Care and Epidemiology 
University of British Columbia 
Vancouver, British Columbia 


Dr. A. Arsenault Institut de cardiologie de Montréal 
Montreal, Québec 


Dr. D.J. Gorman Director 
Office of Environmental Health and Safety 
University of Toronto 
Toronto, Ontario 


Dr. E.G. Létourneau Director 
Bureau of Radiation and Medical Devices 
Health ond Welfare Canada 
Ottawa, Ontario 

Dr. A.M. Marko Assistant to Vice-President, Health Sciences 


Atomic Energy of Canada Research Company 
Chalk River, Ontario 


Dr. E. Mastromatteo Consultant 
Former Director, Occupational Health (retired) 
Inco Limited 
Toronto, Ontario 


Dr. J. Muller Former Head (retired) 
Special Studies and Services Branch 
Ontario Ministry of Labour 
Toronto, Ontario 


Dr. J. B. Sutherland Professor and Head 
Department of Radiology 
Health Sciences Centre 
Winnipeg, Manitoba 


Mr. R. Wilson Director, Health and Safety Division 
Ontario Hydro 
Toronto, Ontario 


Dr. R.E. Jervis Chairman, Advisory Committee on Nuclear Safety 
(ex officio) Professor, Nuclear and Radiochemistry 

University of Toronto 

Toronto, Ontario 


Mr. W.R. Bush Atomic Energy Control Board 
(Scientific Secretary) 


ANNEX III 


ADVISORY COMMITTEE MEMBERS (continued) 


Advisory Committee on Nuclear Safety 


Dr. R.E. Jervis 
(Chairman) 


Dr. A. Pearson 


(Vice-chairman) 


Dr. A. Biron 


Dr. Y.M. Giroux 


Dr. N.C. Lind 


Dr. O.R. Lundell 


Dr. K.J McCallum 


Mr. J.A.L. Robertson 


Dr. J.T. Rogers 


Mr. N.L.Williams 


Dr. B.C. Lentle 
(ex officio) 


Mr. R. J. Atchison 
(Scientific Secretary) 


Professor of Nuclear and Radiochemistry 
University of Toronto 
Toronto, Ontario 


Former Director (retired) 

Electronics, Instrumentation and Control Division 
Atomic Energy of Canada Research Company 
Chalk River, Ontario 


Assistant Dean of Research and Graduate Studies 
Ecole Polytechnique 
Montreal, Québec 


Assistant to the rector 
Université Laval 
Quebec, Québec 


Professor of Civil Engineering 
University of Waterloo 
Waterloo, Ontario 


Professor, Chemical Engineering 
York University 
Downsview, Ontario 


Dean Emeritus of Graduate Studies 
University of Saskatchewon 
Saskatoon, Saskatchewan 


Consultant 
(Formerly with Atomic Energy of Conada Limited) 
Deep River, Ontario 


Professor of Mechanical Engineering 

Department of Mechanical and Aeronautical Engineering 
Carleton University 

Ottawa, Ontario 


Former Manager (retired) 

Power Systems Sales and Engineering 
Canadion General Electric Co. Ltd. 
Peterborough, Ontario 


Chairman, Advisory Committee 

on Radiological Protection 

Director, Division of Nuclear Medicine 
Vancouver General Hospital 
Vancouver, British Columbia 


Atomic Energy Control Board 


MEDICAL ADVISERS March 31, 1989 


Medical Advisers Nominating Body 

Dr. J.R. Martin Newfoundland & Labrador Department of Labour 
Dr. J.A. Aquino Nova Scotia Department of Health 

Dr. J. Fan New Brunswick Department of Health and 

Dr. G.D. Smith Community Services 

Dr. P. Lajoie Ministére des Affaires sociales, Québec 

Dr. M. Dionne 

Dr. M.H. Finkelstein Ontario Ministry of Labour 

Dr. S. Macdonald Manitoba Department of Health 

Dr. D. Walter Saskatchewan Department of Health 

Dr. R.A. Copes Alberta Workers’ Health, Safety and Compensation 
Dr. L.D. Kornder British Columbia Ministry of Health 

“Dr. S.S. Mohanna Health and Welfare Canada 

Dr. E. Callary 

Col. C.A. Burden Department of National Defence 

Dr. A.M. Marko Atomic Energy of Canada Research Company Limited 
Dr. D.W.S. Evans 

Dr. J.L. Weeks 


Dr. R.J. Hawkins 


* AECB Medical Liaison Officer 


FACILITY AND LOCATION 
(Licensee) 


Pickering Generating Station ‘A 
Pickering, Ontario 
(Ontario Hydro) 


Bruce Generating Station 'A' 
Tiverton, Ontario 
(Ontario Hydro) 


Pickering Generating Station 'B' 
Pickering, Ontario 
(Ontario Hydro) 


ANNEX V 


March 31, 1989 


CURRENT LICENCE 
NUMBER  EXPIRY DATE 
CANDU-PHW 
4 x500 MW(e) 1971 ROL 6/88 1990.07.31 
CANDU-PHW 
4 x750 MWe) 1976 ROL 8/88 1989.10.31 
CANDU-PHW 


Gentilly 2 Nuclear Power Station CANDU-PHW 

Gentilly, Quebec 600 MWe) 1982 PER 4/88 1990.06.30 
(Hydro-Québec) 

Point Lepreau Generating Station 

Point Lepreau, New Brunswick CANDU-PHW 

(New Brunswick Electric Power 600 MW(e) 

Commission) 

Bruce Generating Station 'B' CANDU-PHW 

Tiverton, Ontario 4 x840 MWe) 

(Ontario Hydro) 

Darlington Generating Station 'A' CANDU-PHW 

Bowmanville, Ontario 4 x 850 MWe) ; RCL 1/81 
(Ontario Hydro) (under construction) : 

PER - Permis d'exploitation de réacteur (Reactor Operating Licence) 

RCL - Reactor Construction Licence 

ROL - Reactor Operating Licence 


MWe) - Megawatt (nominal electrical power output) 
PHW - Pressurized Heavy Water 


ANNEX VI 


RESEARCH REACTOR LICENCES March 31, 1989 


LICENCEE AND TYPE AND START-UP CURRENT LICENCE 
LOCATION CAPACITY : NUMBER EXPIRY DATE 


University of Toronto  Subcriticol 1958 ROL3/85 1990.03.31 
Toronto, Ontario : Assembly : : : 


McMaster University  SwimmingPool + 1959  ROL3/88 1989.06.30 
Hamilton, Ontario 5 MW(t) : : : 


Ecole polytechnique _ Suberitical 1974 PER2/85 1990.03.31 
Montreal, Quebec : Assembly : : 


University of Toronto | SLOWPOKE2 1976  ROL7/86  . 1989.06.30 
Toronto, Ontario 20 kW(t) : î : 


École polytechnique | SLOWPOKE2 1976  PERS5/86  . 1989.06.30 
Montreal, Quebec : 20 kW(t) : : : 


Dalhousie University  SLOWPOKE2 1976  ROL2/88 . 1991.06.30 
Halifax, Nova Scotia 20 kW(t) : : : 


University of Alberta  SLOWPOKE2 1977  ROLI1/89 . 1994.01.31 
Edmonton, Alberta 20 kW (t) î : : 


Saskatchewan Research Councl SLOWPOKE2 1981 —-ROL2/89 1994.01.31 
Saskatoon, Saskatchewon 20 kW(t) : : : 


Nordion International Inc. | SLOWPOKE2 1984  ROL9/88  1991.01.31 
Konata, Ontario 20 kwit) 


Royal Military College of Canada SLOWPOKE2 1985  ROL9/86 1989.07.31 
Kingston, Ontario 20 kW(t) : : 


PER - Permis d'exploitation de réacteur (Reactor Operating Licence) 
ROL - Reactor Operating Licence 

kW(t) - Kilowatt (thermal power) 

MW) - Megawatt (thermal power) 


ANNEX VII 


URANIUM MINE/MILL FACILITIES LICENCES March 31, 1989 


(Licensee) 


Cluff Lake, Phase II 
Saskatchewan 
(Amok Ltd.) 


Collins Bay B-Zone : ; : 
Saskatchewan 3,200,000 kg/a uranium :  MFOL-162-0 : 1990.06.30 


Elliot Lake, Ontario 4,000 t/a acid raffinate  MFOL-1127  1989.09.30 
(Denison Mines Ltd.) : 900 t/a limed raffinate ‘ : 


Elliot Lake, Ontario 3,000 t/d mill feed | MFOL-120-4 1989.10.31 
(Rio Algom Ltd.) 3 î î 


Quirke Mine 
Elliot Lake, Ontario : 6,350 t/d mill feed |  MFOL-108-6 = 1989.04.30 
(Rio Algom Ltd.) 5,000 t/a acid ratfinate : 


Saskatchewon Underground exploration UEP-1520  1989.07.31 
(Cigar Lake Mining Corp.) : : : 


Midwest Joint Venture Underground exploration : MFEL-161-0  1990.10.31 
Saskatchewan Ore removal : ORP-155-0 1989.09.30 
(Denison Mines Ltd.) 


ANNEX VII 


URANIUM MINE/MILL FACILITIES LICENCES (continued) 


FACILITY AND LOCATION CURRENT LICENCE 
NUMBER EXPIRY DATE 


Œicensee) 


Dawn Lake : : 
Saskatchewon 5 Ore removal : MFRL-159-0 = 1991.01.15 
(CAMECO) : : : 


Saskatchewom Ore removal  ORP-148-1  1989.07.31 
(Minattco Ltd.) 


Kiggavik (Lone Gull) Project : : : 
Baker Lake Area, Northwest Territories : Ore removal : MFRL-157-0 = 1989.06.14 
(Urangesellschaft Canada Ltd) : : : 


Studer Project : : : 
Saskatchewon : Decommissioning : MFDL-341-0 = 1990.09.30 
(CAMECO) : : : 


Beaverlodge, Saskatchewan Decommissioning MFDL-340-0 
(CAMECO) : : 

Dubyna Mine : : 

Uranium City, Saskatchewon ‘ Decommissioning :  MFDL-340-0 
(CAMECO) : : 

Madawaska Mine | 
Bancroft, Ontario : Decommissioning :  DA:-139-0 
(Madawaska Mines Ltd.) : : 


DA - Decommissioning Approval 

DCOA - Decommissioning and Close-out Approval 
MFDL - Mining Facility Decommissioning Licence 
MFEL - Mining Facility Excavation Licence 

MFOL - Mining Facility Operating Licence 

MFRL - Mining Facility Removal Licence 


ORP - Ore Removal Permit 

UEP - Underground Exploration Permit 
kg/a - Kilogram per year 

t/a - Tonne per year 

t/d - Tonne per day 


ANNEX VIII 


REFINING AND FUEL FABRICATION LICENCES March 31, 1989 


CAPACITY 
(tonnes /year uranium) NUMBER EXPIRY DATE 


General Electric Canada Inc. 1,000 (fuel bundles) | FROI-222"1 a MI900: 12.81 
Peterborough, Ontario : : : 


General Electric Canada Inc. : 1,050 (fuel pellets) | FFON222 PR 0 0201 
Toronto, Ontario : : : 


Earth Sciences Extraction Co. 70 as uromium  FFOL-2096  1990.11.30 
Calgary, Alberta oxide compounds 


CAMECO 18,000 as UO3  FFOL-2241  1991.12.31 


10,000 as UF 
3,000 as UF4 
CAMECO 2,000 as U (depleted : FFOL-225-0 = 1989.12.31 
Port Hope, Ontario metal and alloys) ‘ : 
3,800 as UO2 
1,000 as ADU 


Zircatec Precision Industries Inc. 900 (fuel pellets FFOL-223-0 1989.12.31 
Port Hope, Ontario and bundles) : : 


FEOL - Fuel Facility Operating Licence 
ADU - Ammonium di-uranate 

U - Uranium 

UF4 - Uranium tetrafluoride 

UF4 - Uranium hexafluoride 

UO? - Uranium dioxide 

UO3 - Uranium trioxide 


ANNEX IX 


HEAVY WATER PLANT LICENCES March 31, 1989 


FACILITY AND LOCATION CAPACITY : CURRENT LICENCE 
(Licensee) (tonnes/year NUMBER EXPIRY DATE 


Bruce Heavy Water Plant'A'and'& ‘A’ 800 
Tiverton, Ontario (mothballed) | HWPOL-4055 1989.06.30 
(Ontario Hydro) B 800 


Bruce Heavy Water Plant D' 800 : HWPCA 1/75 
Tiverton, Ontario i (mothballed) : Amendment 1 
(Ontario Hydro) : : 


HWPCA - Heavy Water Plant Construction Approval 
HWPOL - Heavy Water Plant Operating Licence 


FACILITY AND LOCATION 
Œicensee) 


Radioactive Waste Operations Site 1 
Bruce Nuclear Power Development 
Tiverton, Ontario 

(Ontario Hydro) 


TREATMENT/ 
TYPE OF WASTE 


Storage of old solid 

wastes from Ontario Hydro 
nuclear generating 
stations (no new waste) 


WFOL-320-7 


ANNEX X 


March 31, 1989 


Bruce Nuclear Power Development 
Tiverton, Ontario 
(Ontario Hydro) 


Douglas Point Radioactive Waste 
Storage Facility 

Douglas Point, Ontario 

(Atomic Energy of Conada Ltd.) 


storage of wastes from Ontario WFOL-314-5 
nuclear generating stations 

Storage of old solid wastes 

from Douglas Point Generating WFOL-332-1 


Station (no new waste) 


Gentilly Radioactive Waste Storage of old solid wastes from : 

Management Facility Gentilly 2 Nuclear Power : WFOL-319-5 : 1990.06.30 
Gentilly, Quebec Station 

(Hydro-Québec) 

Gentilly 1 Radioactive Waste Storage of old solid wastes from : 

Storage Facility Gentilly 1 Nuclear Power ‘ WFOL-331-1 : 1990.06.30 


Gentilly, Quebec 
(Atomic Energy of Canada Ltd.) 


Station (no new waste) 


Management Facility 

Point Lepreau, New Brunswick 
(New Brunswick Electric Power 
Commission) 


Edmonton, Alberta 
(University of Alberta) 


Storage of solid wastes 
from Point Lepreau 
Generating Station 


WFOL-318-5 


Incineration of low level 
combustible liquid wastes 

and storage of aqueous and 
solid wastes from the 
University and Edmonton area 


1990.11.30 


1990.04.30 


ANNEX X 


WASTE MANAGEMENT LICENCES (continued) 
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FACILITY AND LOCATION TREATMENT / . CURRENT LICENCE 
(Licensee) TYPE OF WASTE | NUMBER  EXPIRY DATE 


Port Granby, Ontario : Storage of wastes from : : 
Newcastle, Ontario : CAMECO refinery and : WFOL-3380 © 1989.04.30 
(CAMECO) chemical treatment of 

: drainage and run-off water 


Suffield, Alberta _ Storage of old solid wastes  WFOL-307-4 1990.05.31 
(Dept. of National Defence) from military activities : : 


(University of Toronto) "wastes from the University _ WEFOL-310-7  1989.05.31 
: and Toronto area : : 


: Storage of old wastes from : : 
Welcome, Ontario : previous CAMECO Port Hope : WFOL-3390 © 1989.12.31 
(CAMECO) : operations and chemical treatment : : 


Central Maintenance Facility : Handling of waste from : 

Bruce Nuclear Power Development = decontamination of equipment : WFOL-323-3 :1989.05.31 
Tiverton, Ontario : and tools, and general : : 

(Ontario Hydro) : maintenance activities at BNPD 


Mississauga, Ontario : Storage and handling of : 
(Monserco Limited) : wastes from the Toronto : WFOL-335-1 = 1990.11.30 
: ared 3 : 


(University of Saskatchewan) wastes from the University WFOL-336-0 1989.10.31 
: and Saksatoon area : : 


WFOL - Waste Management Facility Operating Licence 


ANNEX XI 


NUCLEAR LIABILITY BASIC INSURANCE COVERAGE March 31, 1989 


BASIC INSURANCE 


Bruce Generating Station ‘A: $75,000,000 


ce Generating Station 'B' 


Gentilly 2 Nuclear Power Station $ 75,000,000 
NPD Generating Station $ 23,400,000 
Pickering Generating Station "A" and 'B' $75,000,000 


University of Alberta SLOWPOKE Reactor $ 500,000 
Dalhousie University SLOWPOKE Reactor $ 500,000 
McMaster University Research Reactor $ 1,500,000 
Ecole polytechnique SLOWPOKE Reactor $ 500,000 
Saskatchewan Research Council 

SLOWPOKE Reactor $ 500,000 
University of Toronto SLOWPOKE Reactor $ 500,000 
CAMECO - A Canadian Mining and : 

Energy Corporation : $ 4,000,000 
Port Hope Refinery : 


Zircatec Precision Industries Inc. : 
Port Hope Fuel Fabrication Plant $ 2,000,000 


ANNEX XII 


AUDITOR'S REPORT 


To the Atomic Energy Control Board 
and the 
Minister of Energy, Mines and Resources 


I have examined the statement of operations of the Atomic Energy 
Control Board for the year ended March 31, 1989. My examination was 
made in accordance with generally accepted auditing standards, and 
accordingly included such tests and other procedures as I considered 
necessary in the circumstances. 


In my opinion, this financial statement presents fairly the results of 
the operations of the Board for the year ended March 31, 1989 in 
accordance with the accounting policies set out in Note 2 to the financial 
statement applied on a basis consistent with that of the preceding year. 


D. Larry Meyers, F.C.A. 
Deputy Auditor General 
for the Auditor General of Conada 


Ottawa, Canada 
May 26, 1989 


ATOMIC ENERGY CONTROL BOARD 


Statement of Operations for the Year Ended March 31, 1989 


1989 
Expenditure (Schedule) 
Grants and contributions 
Safeguards Support Program 440,890 
Other 10,000 
450,890 
Operations 
Salaries and employee benefits 13,736,091 
Employee termination benefits 368,940 
Professional and special services 3,772,470 
Accommodation 1,408,304 
Travel and relocation . 1,192,477 
Repairs 826,761 
Furniture and equipment 824,722 
Utilities, materials and supplies 454,826 
Communication 440,666 
Equipment rentals 208,115 
Information 178,035 
Miscellaneous 1,011 
23,412,418 
Administration 
Salaries and employee benefits 2,234,502 
Employee termination benefits 39,823 
Professional and special services 181,982 
Board members expenses 171,070 
Travel PA EASY 
2,654,634 
26,517,942 
Non-tax revenue (Schedule) 
Refunds of previous years expenditure 6,940 
Fines and penalties 2,000 
Services and service fees 654 
Recovenes of statutory employee beneilis() 9) ON NES 
9,594 
Net cost of operations (Note 3) $ 26,508,348 


The accompanying notes and schedule are an integral part of this statement. 


Approved by: 


36 #8 
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R.J.A. Levesque 
President 
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R.W. Blackburn 


ANNEX XII 


(continued) 


1988 


454,800 
12,000 


466,800 


13,278,837 
79,114 
4,096,715 
1,401,514 
976,458 
175,065 
503,732 
389,043 
351,230 
186,094 
113,472 
57,839 


21,609,113 


2,087,079 
4,121 
180,815 
191,511 


24,688 
2,488,214 


24,564,127 


79,036 


$ 24,485,091 


Senior Financial Officer 


ANNEX XII 


ATOMIC ENERGY CONTROL BOARD (continued) 
Notes to the Statement of Operations — March 31, 1989 


1. AUTHORITY AND PURPOSE 


The Atomic Energy Control Board (AECB) was established in 1946, by the Atomic Energy Control Act. 
It is a departmental corporation named in Schedule II to the Financial Administration Act ond currently 
reports to Parliament through the Minister of Energy, Mines and Resources. 


The objective of the AECB is to control nuclear energy in the interests of health, safety and national 
security. The AECB achieves this objective by controlling the development, application and use of 
nuclear energy in Canada, and by participating on behalf of Canada in international measures of 
control. 


The AECB administers the Nuclear Liability Act, including designating nuclear installations and 
prescribing basic insurance to be coried by the operators of such nuclear installations, and the 
administration of supplementary insurance coverage premiums for these installations. The sum of the 
basic insurance and supplementary insurance totals $75 million for each designated installation (see 
Note 8). The number of installations requiring insurance coverage is 14. 


The AECB's grants and contributions, operating and administration expenditure is funded by a 
budgetary lapsing authority. Employee benefits are authorized by a statutory authority. 


2. SIGNIFICANT ACCOUNTING POLICIES 
The statement of operations has been prepared using the following accounting policies: 


a) Expenditure recognition 


All expenditure is recorded on the accrual basis, in accordance with the Governments 
accounting policy, with the exception of employee termination benefits and vacation pay 
which are recorded on the cash basis. 


b) Revenue recognition 


Revenue is recorded on the cash basis in accordance with the Government's accounting policies. 
c) Capital purchases 
Acquisitions of capital assets are charged to operating expenditure in the year of purchase. 


d) Services provided without charge 
Estimates of amounts for services provided without charge by Government departments are 
included in expenditure. 

e) Refunds of previous years' expenditure 


Refunds of previous years' expenditure are recorded as revenue when received and are not 
deducted from expenditure. 


f) Contributions to superannuation plan 


AECB employees participate in the superannuation plan administered by the Government of 
Canada and contribute equally with the AECB to the cost of the plan. Contributions by the AECB 
are charged to expenditure when disbursed. 


ATOMIC ENERGY CONTROL BOARD 


3. PARLIAMENTARY APPROPRIATIONS 


Energy, Mines and Resources 


Vote 40 
lapsed 


Statutory contributions to employee benefit plans 
Total appropriations used 


Add: services provided without charge by other 
Government departments 
Less: non-tax revenue 


Net cost of operations 
4. Liabilities 


At year end the amounts of liabilities are as follows: 


@) Accounts payable 
Payables at year end 
Payments on due date 
Contractors holdbacks 


Salaries payable 


1989 


$ 22,921,000 


299,362 


22,621,638 


2,182,000 


24,803,638 


1,714,304 
9,594 


$ 26,508,348 


1989 


$ 1,765,218 
1,070,524 


189,604 


3,025,346 
3,058 


$ 3,028,404 


ANNEX XII 


(continued) 


1988 


$ 21,313,000 
606,387 


20,706,613 
2,170,000 


22,876,613 


1,687,514 
79,036 


$ 24,485,091 


1988 


4101035792 
392,678 
123,002 


2,454,402 
1,776 
$ 2,456,178 


The costs represented by the accounts and salaries payable are reflected in the statement of 


operations. 


b) Other liabilities 
Vacation pay 
Employee termination benefits 


1989 


$ 1,046,955 


1,596,500 
$ 2,643,455 


1988 


$ 928,414 
1,470,746 


$ 2,399,160 


The costs associated with other liabilities are not included in the statement of operations. These costs 


are recognized only when paid (see Note 2(q)). 


The vacation pay represents the amount of vacation pay credits outstanding at the end of the year. 


The employee termination benefits are calculated on the basis of one half week's pay for each 
complete year of continuous service to a maximum of 13 weeks' pay. 


ANNEX XII 


ATOMIC ENERGY CONT. ROL BOARD (concluded) 


5. Obligation Under Capital Lease 


The AECB entered into an agreement to lease a computer system effective May 1, 1984. The system 
was valued at $298,959 using an implicit interest rate of 12.5%, and the obligation is liquidated over the 
lease term of five years. Lease payments during 1989 totalled $79,200 (1988 — $79,200), including 
interest of $10,151 (1988 — $17,728) charged to operations. 


The AECB amended the agreement to enhance the system effective August 1, 1986. The additonal 
equipment leased was valued at $102,112 using an implicit interest rate of 10.0%, and the obligation is 
liquidated over the lease term of 33 months. Lease payments during 1989 totalled $40,988 (1988 — 
$40,988), including interest of $4,291 (1988 — $7,623) charged to operations. 


The future minimum lease payments under capital lease are as follows: 


1989 1988 

Year ending 31 March 

1989 $ N/A $ 120,188 

1990 60,138 60,138 
Total future lease payments 60,138 180,326 
Less: amount representing interest 17,750 iad ROE 
Present value of obligation 42,388 148,134 
Less: current portion 42,388 105,746 
Long-term obligation $e $ 42,388 


6. CONTINGENT LIABILITIES 


At March 31, 1989, the AECB was defendant in lawsuits amounting to $600,000 (1988 - $600,000). The 
lawsuits are seeking damages for breach of statutory duties related to radioactively contaminated soil. 
Any settlement resulting from the resolution of these actions will be paid from the Consolidated Revenue 
Fund. 


7. RELATED PARTY TRANSACTIONS 


AECB administers a special program jointly with Atomic Energy of Canada Limited (AECL) for 
research and development in support of the safeguards program of the International Atomic Energy 
Agency. For 1989, AECL charged $400,000 (1988 — $659,421) to this program. 


8. NUCLEAR LIABILITY REINSURANCE ACCOUNT 


Under section 17 of the Nuclear Liability Act, all premiums paid by the operators of nuclear 
installations for supplementary insurance coverage are credited to a Nuclear Liability Reinsurance 
Account. The Account forms part of the Consolidated Revenue Fund. Any claims against the 
supplementary insurance coverage are payable out of the Consolidated Revenue Fund and charged 
to the Account. There have been no claims against or payments out of the Nuclear Liability 
Reinsurance Account since its creation. The balance of the Nuclear Liability Reinsurance Account as at 
March 31, 1989 is $532,567 (1988 - $531,142). 


The supplementary insurance coverage provided by the Government of Canada under the Nuclear 
Liability Act, as of March 31, 1989 is $664,500,000 (1988 - $641,600,000). Insuromce coverage, by the 
Government of Canada, also includes a class of risks excluded as a liability of the principal insurers. 
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TABLEAU 


COMMISSION DE CONTROLE DE L'ENERGIE ATOMIQUE 


Coût net de fonctionnement par activité 
pour l'exercice termine le 31 mars 1989 


Réglementation 
Bureau du des matiéres Recherche Programme Planification 
Président et Réglementation nucléaires et des et à l'appui et Total 
Secrétariat des réacteurs  radioéléments  radioprotection des garanties Administration 1989 1988 
Dépenses 
Subventions et contributions 10 000 $ — $ — $ —— $§ 440 890 $ — $ 450 890 $ 466 800 $ 
Fonctionnement 1 056 902 5 910 204 7 352 665 4 605 747 704 172 3 782 728 23 412 418 21 609 113 
Administration 171 070 —— —— ae —— 2 483 564 2 654 634 2 488 214 
1 237 972 5 910 204 7 352 665 4 605 747 1 145 062 6 266 292 26 517 942 24 564 127 
Recettes non fiscales 
Remboursement de dépenses des 
exercices précédents — —— SI — — 5 423 6 940 72 192 
Amendes et sanctions — — 2 000 — — — 2 000 —=— 
Services et frais de service — — —— 19 — 635 654 1918 
Recouvrement d'avantages 
sociaux statutaires — — — — —— — — 4926 
ye a i es I ee A 
Coût net de fonctionnement 1 237972 $ 5 910 204 $ 7 349 148 $ 4 605 728 $ 1 145 062 $ 6 260 234 $ 26 508 348 $ 24 485 091 $ 
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ANNEXE I 
COMMISSION DE CONTRÔLE DE L'ÉNERGIE ATOMIQUE Le 31 mars 1989 


Commissaires : L. Kerwin (1) S. O. Fedoruk (2) R. J.A. Lévesque R. N. Farvolden (3) W. M. Walker (4) 
Président de la Commission 


et premier dirigeant de la 
CCEA 


= DIRECTION GENERALE DIRECTION DIRECTION 
DIRECTION GENERALE DE LA REGLEMENTATION DE LA DE LA 
; DELA DES MATIERES RECHERCHE PLANIFICATION 
SECRETARIAT REGLEMENTATION DES NUCLEAIRES ET DES ET DELA ET DE 


REACTEURS RADIOELEMENTS RADIOPROTECTION L'ADMINISTRATION 


Comité de P. E. Hamel Z. Domaratzki W. D. Smythe J. W. Beare R. W. Blackburn 


direction : directeur et directeur général directeur général directeur directeur 


secrétaire de la Commission 


(1) Président du (2) Chancellier et professeur émérite (3) Département des sciences (4) Ex-vice-président, Ingénierie (retraité) 
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